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Note.-Id the absence of a formal report for 1885, I prepared and published for that year, as an 

appendix to the Transactions of the State Department of Agriculture, a collection of essavs on 

economic entomology, containing the greater part of the matter which would have gone regu'larlv 

into an annual entomological report, and the papers of the present report are, therefore, substan¬ 

tially those prepared for the year 1886. The long delay in the publication of this report (now just 

going to press) has led me to withdraw several articles on subjects which more recent observations 

and experiments will enable me to treat to better advantage hereafter. The most important of these 

are one on the root web worm and one introductory to a monograph on the insects injurious to 

Junk 30,1889. 
S. A. FORBES. 



letter of transmittal 

Office of State Entomologist, 
Champaign, Illinois, December 30, 188b. 

To His Excellency, Richard J. Oglesby, Governor of the State 

of IU™0lS' J to transmit herewith my report as State 
Sir: I have the hon & December 31, 1886. As a 

Entomologist foi h J Generfl makes it doubtful whether 
recent opimon of Attoniey^^ tQ this office (to some 

I have a right, unde anv other than a 
extent inconsistent and conflicting) P and ghall here- 

can I continueHo provide ^ History Survey, for which, 

Director of the State Laboratory of Natural History, I was 

made responsible by the Thirty-fourth General Assembly. 
Respectfully submitted, 

S. A. Forbes, 

State Entomologist. 
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THE ENTOMOLOGICAL RECORD FOR 1885-86, 

To tlie economic entomologist the season of 1885 was especially 
notable for an extraordinary outbreak, in the western part of the 
State, of two or three of our common species of grasshoppers; 
and 1886 was distinguished by a disastrous attack of the chinch 
bug on the wheat, oats, and corn of Southern Illinois, which, to¬ 
gether with a severe drouth, greatly diminished the crops of small 
grain and hay over several counties, and completely destroyed the 
corn in hundreds of fields. The grasshopper uprising having now 
disappeared, a full account of it is given elsewhere; but a discus¬ 
sion of the chinch-bug attack may best be postponed until another 
report, when its complete history may probably be written, 

The European cabbage worm (Pieris rupee) has clearly been 
less abundant during the past two years throughout that part of 
the State under our observation than for several years preced¬ 
ing. The same scarcity was noted by some of my correspondents. 
Dr. Goding, for example, writing from Livingston county on the 
24th July, 1885, reported that it was difficult to find a single 
cabbage worm in the field; and Dr. Boardman, in August, 1885, 
informed me that these insects were very much less abundant in 
Stark county than usual. This difference, so favorable to the 
horticulturist, was due apparently to the continued prevalence of 
the white plague of the cabbage worm,—a destructive disease first 
reported by me in September, 1883, and described in full in the 
Bulletin of the Illinois State Laboratory of Natural History, Yol. 
II., Art. IV., pp. 261-264. Numerous examples of its extraordinary 
destructiveness occurred in the course of our observations. Visit¬ 
ing a cabbage field near Champaign late in August, 1885, the 
owner of which had reported a few days previously that it was 
being destroyed by the cabbage worm, we failed to find in twenty 
minutes’ search a single living larva, the leaves being, however, 
badly riddled, and the dried and blackened remnants of the dead 
cabbage worms giving unmistakable evidence of their recent pres¬ 
ence. 
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From Dr. Lintner, State Entomologist of New York, I learned 

that this malady had ^edjn «ate, — onj 

^gricuWnral^xperimen? Statiom^^In a* subsequent letter, the lat¬ 

ter gentleman contributed the interesting information that Prof. 
Arthur the botanist of the station, had experimented with refer¬ 

ence to the contagious character of the disease X^lfvTng Pa°'i 
tions of the bodies of larvse recently dead. to still living amA 
healthy worms, the effect being the spfeedy sickness and deathof 

thim treated From William Saunders, Fsq., or uiiv.an.. 
Canada I learned October 5, 1885, that there seemed to be no 
traces of the disease among the cabbage worms of his vicim J; 
Prof Snow of Topeka, Kansas, likewise informed me in 188o 
that it certainly had not appeared in his vicinity; but m August, 
1886, I received from correspondents m Kansas specimens appar¬ 
ently suffering from a mild form of this affection. Mr. E. • 
Doran* of Loudon, Tennessee, Assistant Entomologist to the 
Board of Agriculture of that State, reported to me both m ISSo 
and in 1886 that he was unable to detect any evidence of - 

occurrence there. 

In the southern part of the State the solitary caterpillar 

(CaWmorpha lecontei) has lately become excessively numerous 
H-.iV A period of il. .otivitj lri« '»™' 
capable of great injury to raspberry plants The caterpi ^ 

the stems, maw the. swelling buds, and eat tne }oun 
leaves as fast as they put forth. Spraying with arsenic has proved 
ineffective, because the rapidly unfolding leaves aftoid.an al 
dance of fresh food soon after the application of the poison. 

Hand picking has given the only satisfactory protection. 

In the course of a series of experiments performed upon the 
CODLING MOTH (Carpocapsa pomonella), this ispecies has en d 
at our hands extraordinary attention m all its relatmns. Aae 10 
orate account of our observations respecting its 1We history and 
its susceptibility to remedial measures is given m anothei aitic e, 

and I add here only facts showing the ab^nt^n^0° jg^m- 
during the two successive years. Of near y . ’ . -^-ioqk q 
med from trees used as checks upon our experiments m 1885^ and 
which, consequently, had not been treated (With an . nsecU 
oide fifty-nine per cent, had been infested by the cod. g 
a proportion doubtless unusually great, and due m pait to t 
exlxaordinarv scarcity of apples following a year of great abun¬ 

dance. In 1888, onihe other hand, 
abundant one, following the scanty crop of rine 
ilar examination of 5,000 apples showed that only thirty-nine p 

*,ent. were infested. 

That dread enemy of the cereal crops, the notorious army m OR! 
/ HTnMiunivuneta), occurred in injurious numbers m 188. 
SougCt SoXern Illinois, from Bond and Wabash counties t< 



Alexander and Gallatin, and was occasionally reported in June 
“!e made a visible impression upon the crop of corn. In 

88b, however, no reports of injuries by this pest were received 
although an extremely dry season throughout this region' would 
seem to have favored its multiplication. None of Ihe “armies” of the 
previous year came then under our observation, and the precise 

1 leason for the scarcity of the species this year is unknown. 

Various apple leaf insects have interposed a serious obstacle to 
successful nursery culture, almost completely obstructing, in son e 
localities, the business of growing young apple-trees for the mar¬ 
ket. At Normal, especially, in the grounds of the Home Nursery 
Company, the mischief worked on the susceptible varieties has 
n™ • * vf? dlscouragmg character, and has even disposed the 
propnetois to transfer their apple business to a western state. 

As a result of a short series of experiments made with kerosene 
emulsion and with lime, I learned that no liquid or powdery ap- 
phcatmn could reach a sufficient number of the larva?, secluded in 
the rolled and webbed leaves, to make it at all worth using for 
its immediate effects; but a series of field and laboratory exig¬ 

ents made m 1886 has given us the means of controlling these 
misery pests at slight expense,—as detailed in an article on nur¬ 
sery insects m another part of this report. 

nT1 fiS^ES+lAN FLY (Cecidomyia destructor) Was locally injurious 
,, 188d m the counties of Fayette, Effingham, Clay, Lawrence and 
Alexander a few fields being left unharvested because of it in 

®rst mentioned. A careful canvas of the southern part 
if the State made m May and again late in June, failed to dis 
:over any damage except to one field each in Effingham and Law- 

xrpfl cc!untles- It.® isolated occurrence in these localities gave an 

ome poin?'^11} y ^. de*erml?,e by experiment and obsfrvation 
ome points of. interest m its midsummer life history The re 
ults of our investigations, with suggestions of preventive and 
emedial procedure based upon them, are deemed of sufficient im- 
■ortance for especial discussion in a separate article. 

s^k6! <iL°''tR ,seed miege (Cecidomyia ler/uminicola), first de- 
cnbed by Lintner as Cecidomyia trifolii, in 1879, (the present 
ame being afterwards substituted for the above,) was first re- 

te^rdn/ m°lS’ f "foi learn’ ^ W■ F■ Carpenter, of 
dmi’ Tf nn/’i m 1882> m a note t0 the “Prairie Farmer,” 

le date of which I have not at hand; but in a recent letter Mr 
arpenter informs me that he first observed the pest in Illinois in 

l 1877 If7)'' ,4S 4TS firSt ,obs,erved by Lintner in New York 
' lt,ls dlffioul.t to say whether this was originally an east- 

n or western species, or whether it may not have secretly pur- 

mntrv fn° N n h' 6 “tiir® !or.*omo years in various parts of the 
aaily;f d Northern Illinois it was especially injurious in 1886, 
itice of its ravages coming to the office from the Farmers’ Club 

Marengo, m October. 
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>,ro!xeN"'?mS”' 
five specimens of a new parasiteo! ' ' 'iptfies 

belonging to the oTparasites have been 
undescribed. Previous to this, two sp.~ . ^ and Platy. 
reported as preying on it,-Eu^tomaJune^ were detected in 

gaster error, Fitch. Additional“fheteropter (Triphleps 

k f”*>'««“Sei Si. may >oll S. . »=• 

SfSS S f— .he —Jo*) .ha. .« 

additional brood 1 <* in self-sown 
{Meromyza amemcana) may cle\eiop 

wheat. 
A very peculiar larva jun^^iOTtiiig^d 

lie common wirewoims belo g, “second bottom 

“.TSSSSS ST-Tte being no. - *- 

lialf the size of that in adjacent fields. 

The very tTbe connected 

Sr rtT‘ss 
of which their lame are well k’lown to ee.b ih J ^ tll(: 

frequently mentioned m 0111 notes ot n mar„med blistei 

striped blister beetle ATster beetle (E 
beetle (E. cineiea), an abundant, feeding in autunn 
pennsylvamca). The ““ , i p rod and other composite plan.s 
upon the dowers of the goh ^ variable in their numbers 
but the other two ^ecres. «e mme as earl as th 
The abundance ot pennsyu i fppdinff upon the leaves o 
4th of July, at which time corn field, 
the honey locust. In August j? which were feedin 
associated with the two other specif all £ a ver 

freely upon the fresh silk of co®. l’“ »,prtilization of the kernel 
considerable mischief by preventing algQ we saw the blac 
and partially blighting the eai. x J^ The striped bli 
species eating the kernels at tl e P gtill comm0ner upon p. 
ter beetle, likewise common > plants of their leave 

t U^sJSrdabtX 
figds it^acks an aided wee 

the common ground cherry (Physalts mscosa 

The cobh .00, 
ao less abundant than hitheit > ^ rarely subject to 
adopted the practice ot ,fr®<U®nbeen noticed in corn fields south 
injuries. Heretofore it: h» not been noticed drfected the ]a,. 
the central region ot the State, 
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of this or some closely allied species, in June, in a corn field in 
Alexander county in numbers sufficient to arrest the growth of 
the corn in irregular patches, here and there. I feel bound to do 
my best to excite the serious apprehension of farmers respecting 
the future of the corn root worm in regions where it is being- 
neglected. I have no doubt that under such circumstances, multi¬ 
plying continuously, as it is liable to do, it will in time accumu¬ 
late in such numbers as no longer to confine its chief injuries to 
fields principally in corn, but that the beetles will be early forced 
to scatter in search of food, from the fields in which they emeiged, 
and that the eggs will consequently be freely laid everywhere in 
the ground instead of being confined, as now, chiefly to fields or 
corn. Indeed, there is already some serious indication of the^ap- 
proach of this calamity. From Mr. R. C. Davis, of French Grove, 
in Peoria county, I learned that the adult beetle had been seen in 
his vicinity, flying in swarms so early in the season that it is not 
at all likely , that the females had yet deposited the principal part 
of their eggs. In such cases, the ground will almost certainly be 
heavily stocked with the eggs wherever a sufficient food supply 
occurs, and fields not lately in corn will be liable to show next 
year evidences of serious injury by this pest. As the beetle lives 
largely upon the pollen of plants, and congregates upon clover 
heads and other late blooming flowers, it is in fields of clover or 
those containing an unusual amount of fresh young vegetation 
that this prevalence of the corn root worm is likely to be noticed. 

It is not unlikely that the abundance of grasshoppers in corn 
fields in some parts of the State, and the consequent diminution 
of the ordinary food supply of the corn root wTorxn beetle, may 
have forced it to leave the cornfields earlier than is its custom. 
But this consideration serves to enforce the importance of. a gen¬ 
eral rotation of crops as a safeguard against a pest so liable to 
take advantage of even slightly favoring circumstances and to in¬ 
flict uncontrollable damage upon the principal farm crop of the 
State. 

As a very effective precaution against a possible injury to corn 
by the root worm, on ground not last in corn, I would suggest 
the early plowing of such fields. By thus destroying the food of 
the adult before the season for the laying of the eggs, all tempta¬ 
tion to resort' to these fields will be removed. To this end, ground 
in clover, or that covered with any sort of late blooming vegetation, 
or wfith a fresh growth of tender herbage, like volunteer oats, 
should be plowed before the middle of October if intended for 
corn. 

Old meadows near Edgewood, in Effingham county, were found 
in July, 1886, noticeably damaged by the larva of Sphenophorus 
parvulus. Another insect of the same family (Ithycerus novebora- 
censis) was sent me from Bure.au county, with a report of its 
characteristic injury to the leaf buds of the apple. 

Injuries to the most important crop of the State by its most 
threatening insect enemy (the corn plant louse, Aphis mcudis) 

i 



A) 

6 

seem to’ me to be decidedly on the increase. Hitherto, our studies 
of its life history have given us no hint of a method of control; 
but observations made during the spring of 1886 make it seem possi¬ 
ble that this destructive species may be added to the list of those 
capable of being held in check by the ordinary processes of an 
intelligent agriculture. The early period at which the presence 
of this insect may be detected in fields of the most various his¬ 
tory, has seemed to justify the inference that its occurrence has 
no close relation to the rotation practiced; but a long series of 
careful observations made very early, when the corn was but an 
inch or two high, failed to discover a single instance, out of a 
great number, in which this louse was present in fields where 
the ground had not been in corn the year preceding. It was seen, 
however, that the development of a winged generation may occur 
so soon as to give opportunity for very early infection of corn on 
stubble or sod.* 

The notorious soft maple bark louse (Pul via aria innumera- 
bilis), which so seriously injured soft maple trees in 1884, seemed 
to the casual observer, in spring of the following year, to threaten 
an equal injury; but upon close inspection late in June, the cottony 
egg masses of the female were found, in nearly every instance ex¬ 
amined, to harbor a coccinellid larva (Hyperaspis) by which the 
eggs were being rapidly devoured; and before the end of the sea¬ 
son the pest was reduced to insignificance throughout the greater 
part of the area infested by it. 

* Since tlie above was written, the winter history of this species has been determined, chiefly 
by investigations made, nndermy direction, by my assistant, Mr. C. M _W eed. J he eggs_are col- 
lected from the ground in autumn by the common brown ant, Ldtius etc ten vs. lhari.v m 
in spring’, before corn is planted, the young lice, as they hatch, are placed on the roots of pigeon 
gj-ass” (Spfaria), smartweed (J*olygo>>vT/i), and possibly some other weeds, and are reared there 
until the field is planted to corn—if this is done,-when they attack the corn roots or the sub 
terranean part of the stem. If the field is planted'to some other crop, the young lice matur e 
on the grass roots and produce a second brood, many of which acquire uings about the middle of 
May, and then disperse. Later, they seem to abandon the grasses entirely. 
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ARSENICAL POISONS FOR THE CODLING MOTH. 

(Carpocapsa pomonella, L.) 

Order Lepidoptera. Family Tortricidje, 

I published last year (1885), in the Report of the State Department 
• Agriculture* and in the Transactions of the State Horticultural 
3ciety,t a report on some preliminary experiments made with 
-A) arsenical poisons and with lime, for the codling moth and the 
irculios, the general result of these experiments going to show 
at about two thirds of the apples subject to loss through the 
•dling moth, and one half of those liable to be destroyed °by the 
irculios, might be saved by spraying eight times with Paris 
een. Last year was, however, an exceptional year, the apple 
op being very unusually light, following a good crop of the year 
‘fore. Moreover, eight times’ spraying was clearly an excessive use 

the poison, the arsenical compounds being presumably ineffective 
;ainst the second brood of the codling moth, and certainly dan- 
‘ious to health, if not to life, if used on the apple after mid- 
mmer. Our work of last season was consequently inconclusive 
th lespect to some important points; and I made this summer 
886) similar experiments on a larger scale, intended to com- 
ete. and test the evidence of the year before, to try arsenic in 
lution in comparison with London purple and Paris green, and 
pecially to test carefully and thoroughly the effect of a moderate 
miber of sprayings with poisonous insecticides applied only so 
rly in the season that there could be no possible question of 
nger to the consumer of the fruit. I used this year Paris green 
d a solution of arsenic in comparison on eight selected trees, 
vo of these were sprayed with a solution of white arsenic and 
: with Paris green in water—two of the six sprayed once, May 
; two twice, May 11 and 24; and two three times—the last, June 

Companion trees were selected as checks upon each of those 
ns treated, the check trees being, of course, left unpoisoned. 

The Paris green mixture was the same as last year, three 
irths of an ounce by weight, of a strength to contain 15.4 per 
.it. of metallic arsenic, being simply stirred up in two and a 

*Appendix, pp. 26—45. 
+Vo). xix, pp. 103—124. 
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half gallons of water. The arsenic solution was made by boiling 
one ounce of arsenic in one quart of water, and adding this solu¬ 
tion to twenty gallons of cold water. The method of procedure 
was precisely as last year, the trees being thoroughly sprayed with 
a hand force-pump, and with the Deflector Spray and Solid Jet- 
Hose Nozzle manufactured by the Lowell Faucet Company, Low¬ 
ell, Massachusetts. The fluids were thrown in a fine mist-like spray, 

applied until the leaves began to drip. 

The character of the season was the precise opposite of that of 
the year preceding. Then a scant crop followed an abundaxit one; 
now an extraordinarily abundant crop followed a very scanty one. 
The ratio of insects to the apples exposed to their attacks must 
have been, consequently, doubly diminished as compared with that 
of 1885. Further, our experiments were last year limited to 
early apples, no late fruit being available; while this year only 
fall and winter varieties were used. In these, finally, an addi¬ 
tional brood of the codling moth probably developed, making 
three in all for the season; while last year we certainly had but 
two up to the time of harvesting our experimental fruit. 

After spraying, the apples which fell, both from the poisoned 
trees and the untreated checks, were regularly picked up at inter¬ 
vals of about two wTeeks, until October 4. These lots were each 
examined for codling-moth injuries, as were also the pickec. apples 
gathered from the trees October 4. The entire number of apples 
examined from all the trees was 38,688. 

From the data thus recorded tables were prepared, such as I 
published in my last year’s report; and upon these tables the 
present discussion is based. As this years experiments aie really 
continuous with those of the year preceding, I have brought my 
last year’s results into this discussion, pieferring to present the 
whole subject in a complete and finished form, even at the expense 
of some slight repetition of matter already published. 

I have made principal use of the figures in the column maiked 
“Corrected”—a matter requiring a somewhat elaborate explanation. 
Latios are comparable, of course, only wThen reckoned on the 
same base. For the check trees,, the ratios of damage to the taken 
apples were calculated on the total number fallen, and toi t ie 
picked apples the basis of the reckoning was the number remain¬ 
ing on the trees at the end of the season. Since the treatment 
of the experimental trees kept from falling a certain number ot 
the apples which would otherwise have fallen, it is evident tliaW 
ratios computed on the fallen and picked apples from these tree 
are not comparable, without correction, with. those obtained tion 
the checks. The number of fallen apples being relatively smaller 
the ratios of injury calculated on that number will be too large 

. while with the picked apples the case will be reversed. 1 he ratios 
were consequently corrected throughout by the application or or 
mulas printed in our Bulletin 1, but which it is not necessary t< 

repeat here. / 



9 

Paris Green, 1885.* 

We begin the discussion with Table I., exhibiting the result of 
the spraying of two trees eight times with Paris Green in 1885 
as compared with two other trees ’selected as checks,—the former 
bearing 2,419 apples, and the latter 2,964. After spraying three 
times (June 9, 20, and 30), the apples were first picked up July 16; 
and already fifty-nine per cent, of those fallen from the check trees 
were wormy. Passing down the “ratio” column of the check tree, we 
see at first a slight rise in the ratio of injury, and then a falling 
off to fifty-eight per cent., July 31, and fifty-five per cent. August 
7—the lowest point of the season. This decline coincides with the 
interval between the first and second broods of the larvae. 

Our notes of July 3l show that at this date no full grown larvae 
whatever were found, and only a few very small ones, at the blos¬ 
som end of the apple—evidently the young of the second brood. 

The averages of injuries to fallen fruit now increased rapidly to 
September 3, when the last observation was made. At this date 
the injury to fallen apples reached eighty-four per cent. The 
total for all the fallen apples of the season was sixty-five per 
cent., and that for the picked apples was seventy-five per cent. 
Finally, adding fallen and harvested apples in one grand total, 
which includes the entire product of the trees, we conclude that 
sixty-eight per cent, had been infested by this insect. 

These data give us our standard of comparison. Looking now 
at the columns relating to the poisoned trees, we notice that these 
suffered much less from the codling moth than the others. Be¬ 
ginning at about three per cent., the injury rises to thirteen per 
cent., falls again to six per cent., and does not rise thereafter 
above eleven per cent. (August 7). The average irjury for the 
season to the fallen fruit is nine per cent., and to the picked fruit 31 
per cent.; or, to all the apples taken together, twenty-one per cent. 
Generalizing, we may say that eighty-six per cent, of the apples 
which would have fallen from codling-moth injuries have been 
preserved from falling, and that fifty-nine per cent, of the picked 
apples which would have become wormy remained uninjured; or, 
taking all the apples from these trees together and comparing 
with the entire crop of the check trees—assuming, as we evidently 
have a right to do, that as large a proportion of the fruit on the 
experimental trees would have been destroyed as on the check 
trees if the former had not been sprayed,—we shall find that of 
the apples thus exposed to damage by the codling moth, almost 
exactly seventy per cent, have been saved by our treatment. 

COMPARISON OF INJURIES, 1885 AND 1886. 

Before passing to the discussion of the experiments of the pres¬ 
ent season it will be necessary to compare the consequences of 

*Some slight discrepancies between these, discussions and those of Bulletin 1 of the office are 
due to the fact that these are drawn from the tables, and those from the diagrams there pub¬ 
lished. 
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the difference in the prevailing conditions of this year and those 
of last, as affecting the codling-moth injuries in the orchard. I 
have already given a general account of the differences between 
the two years; and the manner in which these influenced the cod¬ 
ling moth is exhibited in Table II., comparing the ratios of in¬ 
jury in 1885 to four untreated trees bearing 6,825 apples in all, 
with that to 4,916 apples on four untreated trees, in 1886. As 
the experiments for 1885 related only to summer apples, and those 
for 1886 to fall and winter varieties, there are two more observa¬ 
tions (for September 20 and October 4) reported on the latter 
than on the former. 

We notice in the first place the smaller ratio of injury for 1886 
at the beginning of the season. The difference between the two 
sets of trees, beginning July 16 at forty-six per cent, out of 
fifty-one, diminishes rapidly to August 31, when it was twenty-five 
per cent, out of eighty, and closes September 8 at thirty-eight 
per cent, out of eighty-five. The total damage by codling moths 
this year was seventy per cent, that of last year to fallen fruit, 
and fifty-nine per cent, to picked fruit. This difference is due to 
the fact that the crop of 1886 was very heavy, the trees setting 
full in the spring and dropping a large percentage of merely 
surplus fruit during the first four weeks; while the crop of 1885 
was very light, and the trees were able to hold more of their 

apples. 

PAllis GREEN, 1886. 

The experiments for 188b to be first noticed, were intended to 
bring out the comparative results of spraying once, twice, and 
thrice with Paris green so early in the season as to avoid any 
possible danger from the poisoning of the ripened fruit. Two 
sets of experiments were made for this purpose. In the first, 
trees of the same variety (the Snow apple, or Fcimeuse) were 
used both for the experiment and for the check; while in the sec¬ 
ond series various varieties were treated, care being taken, how¬ 
ever, to select the best available companion for each experimental 

tree. 

We will first examine the Fcimeuse series, since this was 
much the most uniform. It will be seen from Table III. that the 
single spraying (made May 11) had a very appreciable effect upon 
the damage by the codling moth even in the beginning of the 
season, but was still more evident later. YV itliout entering into 
unnecessary details, it will be sufficient to say that the results 
show a preservation to ripening, of fifty-five per cent, of the fruit 
subject to fall from codling-moth injuries. It will be seen also 
that there was a corresponding benefit evident in the condition of 
the picked fruit, the damage on the tree not treated being forty- 
five per cent, and that upon the sprayed tree twenty-two per cent. 
The exceedingly low ratios of injury at the beginning of the sea¬ 
son—a phenomenon which will be apparent throughout all the 



ables for this year—have, of course, the explanation already given; 
iz., that the tiees set very full in spring and early cast a great 
uantity of their surplus apples. 

A curious drop in the ratios of injury of both check and ex- 
eiimental tiees for the observation of September 8, probably 
larks an interval between second and third broods similar to 
rat already noticed between the first and second of last year.* * 
he same indication is apparent on Tables IV., VI., and IX. 

Of the apples borne by these trees, we examined 2,060 from the 
leek, and 1,580 from the tree sprayed with poison. The number 
a these and several other of the trees was so great that towards 
le end of the season we did not handle them all, but stopped 
hen we had demonstrated that we had a fair average of the 
hole. 

The incieased benefit from a second spraying is made evident 
y a comparison of Table IV. with the preceding one. Although the 
itio of benefit to fallen fruit is somewhat less, the fifty-one per 
mt. benefit to the picked apples once sprayed (TableIII.) be- 
>mes eighty-four percent, after the second spraying (Table IV.). 
uriously, the third spraying (Table V.) seems' to have been 
Lthout important effect, the benefit to fallen fruit being a little 
eater and that to picked fruit a little less on this table than on 
e preceding. The record from two other trees not tabulated 
‘re, gives a similar result. 

The respective advantages of spraying once and twice are more 
dj represented on Table VI. The benefit from the second spray- 
g begins to be conspicuous August 31, and continues ciuite ' to 
e end ot the season, October 4. The total effect on the fallen 
nt is apparently slight; but this is due to the fact that much 
e argei part of the apples fell from general causes early in the 
ison. I he ratios relating to the pickpd fruit are not disturbed 

t ns superabundance of early windfalls, and more correctly ex- 
3it the lelative effects of spraying once and twice. By this the 

ma?u Plcked fruit after twice spraying was only about one 
venth that alter spraying but once. 

The most remarkable exhibition of benefit is that of Table VII., 
ere a single tree ‘ twice sprayed—the Vandevere variety- 
compared with its selected check. The damage to the latter 

lges as will be seen, from naught to sixty-two per cent., the 
leral average for the fallen fruit being forty-eight per cent, and 

• the picked apples forty-three per cent.; while that to the treated 
e varies only from zero to six per cent., the “total fallen” being 

thf ]^Vie were rftP°rted by the assistants engaged ontheworkas “mostly 
• w not n?oreSth«nmh nr l' &S oOSTJ Iul1 «rown- bot with specimens occasionally oecuriiug 

n th half SI*?: September 2", on the other hand, when 1,146 apples were exam 
^ fourths to five sixths) of the apples contained very small 
tn October l TnX msnvnfthT enrl,and apparently just entering, the others being all full 

one third to y of the apples contained very young larvae, although th- majoritv 
one third to two thirds grown. The notes of the assistants are supported by alcoholic sped- 

S. 



12 

four per cent, and tlie “picked apples” two per cent. Or, stated 
in another form, the ratio of benefit shown by the picked fruit 
was ninety-five per cent., while ninety-two per cent, of the apples 
liable to fall from codling-moth injuries were preserved to ripen¬ 

ing by the Paris green. * 

This tree was low and broad and not too leafy, and was thus 
more thoroughly sprayed from the ground than the other expen- 
mental trees. There is also a possible lack of proper correspond¬ 
ence between the tree and its check to be taken into account m 
connection with this remarkable and exceptional result. 

SUMMARY OF PARIS GREEN EXPERIMENTS. 

As a summary statement of tlie final issues of the Paris green 
experiments for both years, we may refer to .Table V II ., v ieiei 
will be seen, in brief, that in 1885 eighty-six per cent, of the 
fruit exposed to damage by the codling moth was preserved to 
ripening by the poisons applied, and that fifty-nine per cent of the 
picked fruit had been thus preserved; or that, taking picked and 
fallen fruit together, sixty-nine per cent., which would otherwise 
have been sacrificed, had been saved by our remedial measuie. 

Furthermore, during 1886 seventy-four per cent, was saved from 
falling, bv a single spraying, and about seventy-two per cent, jy 
three sprayings. The difference unfavorable to the last was doubt¬ 
less due to accidental differences in trees and treatment 

The benefit to the picked fruit apparent from a single spraying 
stands at forty-eight per cent., and that from twice spraying at 
ninety per cent., while that from thrice spraying falls away 
to seventy-nine per cent. Or, summarizing still more briefly, weP 
may sat, in general, that the results of once or twice spraying 
with Paris green in early spring, before the young apples liaa 
drooped upon their stems, resulted in a saving of about seventy. 
Jive per cent, of the apples exposed to injury by the codling motli. 

1 wish especially to emphasize the fact that the results now ob 
tained are drawn from computations so made that they may b< 
expected to hold good without reference to conditions other thai 
variations in the treatment itself. The apples protected from in 
iury by the codling moth are evidently apples effectively poisoned 
and our “ratios of benefit” really express the ratios of these poisone, 
apples to the whole number treated. These ratios clearly' will no 
vary either with the abundance of the apples, with the abundanw 
of the codling moths, or with anything else except the °1'1guia, 
treatment, and subsequent accidents affecting the length of timed 
the poison may adhere to the apple. This view is, m fact, su > 

stantiated by the essential agreement between the results of 
year and this, under conditions as widely different as it would be 

possible to find by ten years’ waiting. 

The weather conditions prevailing shortly after the poison id 
applied will doubtless have much to do with its efficacy; but pos-j 
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sible variations of this sort are so numerous, and a precise exam¬ 
ination of their effects upon the remedy would require such an 
interminable series of laborious and costly experiments, that I 
have thought it best to leave this subject to the practical fruit 
grower, for determination on the larger scale of orchard practice. 

It is also especially to be noted that the final summaries of in¬ 
jury are much greater in our experiments than they would have 
been if all the trees in the orchard had been treated, as m the 
practical application of this method in the field, Since we pui- 
posely left as many trees untouched as we sprayed, and since in 
our experiments of this year the trees under observation were 
surrounded by other trees heavily laden with apples, to which v> e 
gave no attention, there were necessarily bred in these trees an 
abundance of codling moths of the first brood, which, spreading to 
our experimental trees, must have greatly increased the latio of 
injury by the later broods. 

In orchard use, however, where all the trees would be poisoned, 
the later broods could represent only the small percentage of the 
last generation which had escaped the treatment. 

TIME OF APPLICATION. 

We have next to determine the time of the year at which poi¬ 
soning is the most effective; whether, in fact, it takes principal 
-effect upon the first brood or the later ones. A moment’s reflection 
will show that if only the first brood of the larvae was directly 
diminished in a certain ratio, the second brood should show a 
similarly diminished ratio, since these descend from the first, 
whereas if both first and second broods are directly poisoned, then 
the ratio of damage to the second brood should be greatei than 
that to the first; or, in other words, the percentage of benefit to 
the picked apples should be greater than that to the fallen. Om 
data for the present season do not apply to this question, since 
all the sprayings were made in May and early in June, while the 
apples were still very small; and it is incredible that the poison 
should have remained upon the fruit through all the \icissitudes 
of weather and time for the two months and more that elapsed 
before the appearance of the second brood of larvae. The results 
of last year, however, when the spraying was continued until Sep¬ 
tember 3, give us important information. Referring to I able 1., 
it will be seen that the benefit to the picked apples instead ot 
being greater than that to the fallen fruit was last year about 
twenty-seven per cent, less, so that certainly no appreciable e ec 
was produced by spraying during the life of the second brood. 
The greater injury to the picked fruit is readily accounted ioi b} 
a circumstance to which I have already alluded; \ix.,. that our ex¬ 
perimental trees were surrounded by others upon which no exper¬ 
iment wras tried, and were consequently subject to invasion by 
codling moths of the second brood, reared upon these unpoisoned 

trees. 
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Not only do these experimental facts point to the inefficiency of 
Paris green as against the later broods of the codling moth, ‘but 
it is plain that the result was what we must have expected a 
prion. As the codling moth of all broods deposits the egg habit¬ 
ually on the blossom end of the apple, the poison taking effect 
only in case it reaches the surface of the apple between the calyx 
lobes, it is evident that there is little probability of effectively 
poisoning the fruit when the apple is full grown and pendent upon 
its stem. 

DANGER OF APPLICATION. 

Furthermore, I wish to emphasize especially the point that 
spraying after the apples have begun to hang downward is un¬ 
questionably dangerous, and should not be permitted under any 
circumstances if the fruit is afterwards to be used. The results 
ot the chemical analysis reported last year show that even heavy 
wind and violent rain are not sufficient to remove the poison 
from the fruit at this season; and remembering that the stem end 
of the apple presents a large conical pit by which the poison 
could be. received and held, where neither rain nor wind could 
dislodge it, we have additional reason for this absolute prohibition 
of the use of any poison dangerous to health, except when the 
fruit is young. 

COMPARISON OF PARIS GREEN AND OTHER POISONS. 

I made this year some further experiments, intended to test 
the relative efficacy of Paris green and a solution of arsenic* as 
applied to the codling moth, spraying two trees with the standard 
arsenic solution and two others with Paris green. The com¬ 
parative results are shown in Table IX., from which it will be 
seen at a glance that, so far as these experiments are concerned, 
the advantage remains decidedly with the Paris green.t The 
damage to apples treated with Paris green appears, in fact, to be only 
about forty-two per cent, of that following treatment with arsenic, 
—the ratio being not materially different for picked and fallen 
fruit. 

It will be remembered that I made a similar comparative experi¬ 
ment last year with Paris green and London purple, finding then, 
also, that the former poison was decidedly the more efficient. As 
only a single tree was treated with London purple, and as I seo 
no sufficient reason why this substance should not act as efficientiv 
as Paris green, I think that this result should not be insisted on. 
The facts, as made out, are given in Table X. 

The white arsenic, as analyzed for me in the University laboratory, proves to have been of 
excellent quality, containing ninety-eight per cent, of arsenious acid. 

tVe further noticed a decided scorching of the leaves on the trees which were sprayed with; 
arsenic, while those to which the Paris green was applied were entirely uninjured. 
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EFFECT ON CURCULIOS. 

I have now merely to recall the results with respect to curculio 
injuries to the apple, derived from our last year’s work, by which, 
it will be remembered, it appeared that about half the damage 
done by curculios was prevented by the Paris green. We kept a 
similar account of the curculio injuries this season, but their num¬ 
bers were so completely insignificant as to give us no sufficient 
basis for computation, neither check nor experimental trees showing 
usually more than one or two per cent, of injury. It consequently 
remains for us to determine, another year, the effect upon curculio 
injuries of sprayings made only early in the season, while the 
fruit is small. As the curculios’ work is distributed over a much 
greater interval than that of the first brood of the codling moth, 
the arsenical poisons, early applied, are much less likely to affect 
it in any important way. 

I think we are justified, however, in this important conclusion; 
that the incidental benefit to the crop by such protection against 
the curculios as our sprayings gave, and especially such prevention 
of damage to the foliage as we know to be thus afforded, will fully 
compensate for the small expense of the Paris green application, 
which, made on a large scale, with suitable apparatus, only once' 
or twice a year, must fall below an average of ten cents a tree. 

CONCLUSION. 

The experiments above described seem to me to prove that at 
least seventy per cent, of the loss commonly suffered by the fruit 
grower from the ravages of the codling moth or apple worm may 
be prevented at a nominal expense, or, practically, in the long run, 
at no expense at all, by thoroughly applying Paris green in a spray 
with water, once or twice in early spring, as soon as the fruit is 
fairly set, and not so late as the time when the growing apple- 
turns downward on the stem. 

Finally, I ought to add that my results are confirmed in general 
by the only other experiment that I know of in which the apples 
were examined with sufficient care and detail to permit a calcula¬ 
tion of ratios of benefit. Last year, at the New York Agricultural 
Experiment Station, Mr. Goff, one of the officers of the station, 
sprayed six trees three times with Paris green, and brought them 
into comparison with four check trees not sprayed. The results of 
liis experiment, as given in the Fourth Annual Beport of the New 
Fork Agricultural Experiment Station, pp. 218-220, were to the 
general effect that sixty-nine per cent, of the apples were effectively 
T^s.orlec^ anr^ that the loss by the codling moth w^as consequently 
liminished jn that ratio. The whole number of apples examined 
n the course of his observations wras 9,198. 



Table I 

Paris Green, two trees eight times sprayed, and two trees as 
check, 1885. 

Fruit. 
When 

Examined. 

No. of Apples 
Examined. 

Injuries b 

Check Trees. 

y Codling Moth. 

Poisoned Trees. 

B
e
n
e
f
it.... 

Check 
trees. 

Pois’nd 
trees. 

No. Ratio. No. Ratio. 
Cor¬ 

rected. 

: v 

; 

< * 
Fall fin. July 16. 570 214 335 .59 16 .07 .03 .95 

11 July 24. 519 291 332 .64 73 .25 .13 .79 
11 July 31. 232 130 135 .58 17 .13 .06 .90 
(t August 7. 117 141 64 .55 27 .19 .11 .80 
11 August 27. 333 435 262 .80 109 .25 .07 . 91 
11 September 3.... 88 61 73 .84 23 .38 .10 .88 

Total fallen.. 1,859 1,272 1,201 .65 265 .21 .09 .86 

Picked. 1,105 1,147 811 .75 244 .21 .31 .59 

Grand total.. 2,964 2,419 2,012 .68 509 .21 .69 

Table II. 

Comparison of Codling Moth injuries, 1885 and 1886.—Four trees 
each year. 

Fruit. When examined. 1885. 1886. 

Fallen . July 16. .51 .05 
fc 4 July 20. .49 .06 
(4 August 18. .47 .21 
4 4 August 31 . ' .80 .55 
4 4 September 8. .85 .47 
4 4 September 20. .57 
4 4 October 4. .60 

Tefal fallen .56 .39 

Picked. .70 .41 

Grand total .60 .39. 



Table III 

Snow Apple, one tree once sprayed with Paris Green, and one 
tree as check, 1886. 

Fruit. 
When 

Examined. 

No. of Apples 
Examined. 

Injuries by Codling Moth. 

B
e
n
e
f
i
t
.

 

Check Tree. Poisoned Tree. 

Check 
tree. 

Pois’nd 
tree. No. Ratio. No. Ratio. Cor¬ 

rected. 

fallen. June 8. 54 100 2 04 1 01 .01 .75 
1 t June 25. 47 2 .04 
( t July 20. 533 807 23 .04 15 02 02 50 
i t August 18. 220 160 49 .22 18 11 10 55 ( ( August 31. 185 118 105 .57 40 34 22 61 
4 » September 8... 41 375 14 .34 73 .19 .16 .53 
4 4 September 20.. 300 300 154 .51 121 .40 .33 .35 
4 4 October 4. 200 200 140 .70 79 .40 .20 .71 

Total fallen.. 1,580 2,060 489 .31 347 17 .14 55 
Mcked. 100 '200 45 .45 35 .17 .22 .51 

Table IY. 

Snow Apple, one tree twice sprayed with Paris Green, and one 
tree as check, 1886. 

Fruit. 

Fallen. 

Total fallen, 
'icked. 

When 
Examined. 

No. of Apples 
Examined. 

Injuries by Codling Moth. 

B
e
n

e
f
i
t
.

 

Check Tree. Poisoned Tree. 

Check 
tree. 

Pois’nd 
tree. No. Ratio. No. Ratio. Cor¬ 

rected. 

June 8. 54 60 2 .04 0 .00 .00 1.00 
June 25_ 47 40 2 .04 1 .02 .02 .50 
July 20. 533 248 23 .04 2 .01 .01 .75 
August 18. 220 190 49 .22 20 .11 .09 .59 
August 31 . 185 83 105 .57 29 .35 .23 .60 
September 8... 41 234 14 .34 45 .19 .16 .53 
September 20.. 300 300 154 .51 92 .31 .22 .57 
October 4. 200 200 140 .70 70 .35 .16 .77 

1,580 1 355 489 31 250 18 16 48 
7100 100 45 .45 5 .05 .07 .84 



Table Y 

Snow Apple, one tree three times sprayed with Paris Green, 
a??cZ owe /ree as check, 1886. 

Fruit. 
When 

Examined. 

» 

Iso. of Apples 
Examined. 

Injuries ey Codling Moth. 

B
e
n

e
f
i
t
.

 

Check Tree Poisoned Tree. 

Check 
tree. 

Poiemd 
tree. No, Ratio. No Ratio. Cor¬ 

rected. 

Fallen. June 8. 54 60 O .04 0 .00 
4 4 June 25. 47 48 2 .04 0 .00 
it July 30. 533 702 23 .04 4 01 01 75 it August 18. 220 199 49 • .22 24 .12 11 50 
t i Auirust 31. 185 137 105 .57 51 .37 .26 .54- 
t < September 8... 41 66 14 .34 24 .36 .37 
it September 20.. 300 300 154 .51 91 .30 .21 .59: 
4 4 October 4. 200 200 140 .70 75 .37 .18 .74 

Total fallen.. 1.580 1,712 489 .31 269 .16 .13 5S 
Picked. 100 100 45 .45 6 .06 .08 .SO 

Table YI. 

Two trees once sprayed and two trees twice sprayed, with Paris 
Green, 1886. 

Fruit. 
When 

Examined. 

No. of Apples 
Examined. 

Injuries by Codling Moth. 

Once Sprayed. Twice Sprayed. j 
Once 

sprayed 
Twice 

sprayed No. Ratio. Cor¬ 
rected. No. Ratio. Cor¬ 

rected. 

Fallen. June 8. 300 98 1 .00 .00 0 .00 
i i June 25. 509 1 .00 ,0( 
t 4 Julv 20... __ 1,788 368 21 .01 .01 3 .01 

August 18. '401 325 32 .08 .06 28 .09 .o: 
4 4 August 31. 213 283 87 .41 .34 47 .17 .Of 
4 4 September 8... 431 484 88 .20 .17 73 .15 .05 
4 4 September 20.. 600 600 211 .35 .24 113 .19 .i: 
4 4 October ±. 400 400 179 .45 .28 96 .24 .11 

Total fallen.. 4,569 2,705 626 .13 .10 352 .13 .Of 
Picked . 400 '250 72 .03 .22 7 .03 .04 
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Table VII. 

r'andevere Apple, one free twice sprayed with Paris Green, and 
one tree as check, 1886. 

lien.June 8. 
.j June 25. 

Fruit. When 
Examined. 

No. of Apples 
Examined. 

Cheek 
tree. 

Pois’nd 
tree. 

Injuries by Codling Moth. 

Check Tree. Poisoned. 

No. Ratio. No. Ratio. Cor¬ 
rected. 

a 
S' 
a 
a 
3 

Total fallen. 

ked 

July 20. 
August 18. 
A ugust 31. 
September 8 . 
September 20. 
October 4. 

55 
9 

85 
230 
120 
162 
351 
200 

1,162 

100 

38 
107 
320 
135 
200 
250 
300 
200 

1,350 

150 

0 
1 
6 

54 
75 

100 
202 
122 

.00 

.01 

.17 
23 

.62 

.62 

.57 

.61 

560 

43 

.48 

.43 

0 
0 
1 
8 

18 
28 
21 
26 

102 

2 

.00 

.00 

.01 

.06 

.09 

.11 

.07 

.13 

.07 

.01 

.00 

.00 

.01 

.05 

.04 

.05 

.03 

.06 

* .04 * 

.02 

.00 

.01 

.94 

.78 

.94 

.92 

.95 

.90 

.92 

.95 

Table VIII. 

iris Green. General comparative exhibit of ratios of benefit. 

..1 
Fallen. ) 
Picked. Sprayed eight times.j 

.86 

.59 

.69 l Fallen and picked.\ 

Fallen. 

Picked 

Once . 
Twice. 
Thrice 
Once . 
Twice. 
Thrice 

.74 

.77 

.72 

.48 

.90 

.79 

\ 
4 
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Table IX. 
\ v - 

Comparison of Paris Green and Arsenic, two trees each, sprayer 
three times, 1886. 

Fruit. 
When 

Examined. 

No. of Apples 

Examined. 

Injuries bt Codling Moth. 

Paris Green. Arsenic. 

Paris 
Green. 

Ar¬ 
senic. No. Ratio. Cor¬ 

rected. No. Ratio. Cor-, 
rectea 

Fallen. June 8. 92 130 0 1 .01 
j 

4 i June 25. 144 33 0 0 
4 4 July 20. 1,072 558 6 .01 .01 2 .00 
4 l August 18. 234 45 .19 
t 4 August 31. 337 345 120 .36 .24 111 .32 # ' 
4 4 September 8... 230 56 60 .26 .20 23 .41 . 
4 4 September 20.. 600 594 154 .26 .15 242 .41 . 
4 l October 4. 400 300 120 .30 .18 134 .45 

Total fallen.. 3,074 2, 550 484 16 .11 558 .22 

Picked. 200 214 14 .07 .09 40 .19 

Table X. 

London Purple, one tree eight times sprayed, and one tree 
Check, 1886. 

Fruit. 
When 

Examined. 

No. of Apples 

Examined. 

Injuries by Codling Moth. 3 

Check Tree. Poisoned. 
3' 

Check 
tree. 

Pois’nd 
tree. No. Ratio. No. Ratio. Cor¬ 

rected. 

Fallen. July 16. 927 444 486 .52 154 .35 .25 
4 4 July 24. 366 165 165 .45 82 .50 .54 
4 4 July 31. 146 88 73 .50 35 .40 .33 
4 4 A ugust 7. 84 68 47 .56 27 .40 .29 
4 4 August 27. 243 243 207 .85 171 .70 .36 
4 4 September 3... 62 40 62 1.00 26 .65 .02 

Total fallen.. 1,828 1,048 1,040 57 495 .47 • .37 

Picked. 208 157 158 .76 96 .61 .67 

Grand total 2,036 1,205 1,198 .59 591 49 
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SECOND CONTRIBUTION TO A KNOWLEDGE OF THE 

LIFE HISTORY OF THE HESSIAN FLY 

(Cecidomyict destructor, Say)A 

In the valuable monograph on the Hessian fly published in the 
Report of the United States Entomological Commission (1883), 

e following summary of the facts relating to the life history of 
e species is given: 

“There are two broods of the fly, the first laying their eggs on 
e leaves of the young wheat from early April to the end of 
ay, the time varying with the latitude and weather; the second 
ood appearing during August and the early part of September, 
d laying about thirty eggs on the leaves of the young winter 
a eat. 

“The eggs hatch in about four days after they are laid. Several 
the maggots or larvae make their way down to the sheathing 

tse of the leaf, and remain between the base of the leaves and 
e stem near the roots, causing the stock to swell and the plant 
turn yellow and die. By the end of November, or from thirty 
forty days after the wheat is sown, they assume the ‘flaxseed’ 

[ate, and may, on removing the lower leaves, be found as little 
rown, oval, cylindrical, smooth bodies; a little smaller than grains 
i rice. They remain in the wheat until during warm weather; 

April the larva rapidly transforms into the pupa within its 
ixseed skin, the fly emerging from the flaxseed case about the 
Ld of April The eggs laid by this first or spring brood of flies 
on hatch; the second brood of maggots lives but a few weeks, 
e flaxseed state is soon undergone, and the autumn or second 

■ood of flies appear in August. (In some cases there may be 
?o autumn broods, the earliest August brood giving rise to a 
ird set of flies in September).” 

It was especially to test, for the latitude of Southern Illinois, 
e details of this, the current biography of the Hessian fly in 
inerica, that I commenced observations on the subject in South- 
n Illinois in 1883. The results thus far established show that 
that latitude a large percentage, at least, of the flies emerge 
imagos before wheat harvest or immediately thereafter (May 

> to June 28); that, if opportunity offers, the fly will breed 

*For a previous contribution, which includes an account of the parasites, see 14th Rep. St. 
t. Ill., pp. 38-50. 



freely m volunteer wheat at a date earlier than its usual breed¬ 
ing season in wheat of the regular sowings; and that the greater 
part of this midsummer generation emerge as winged flies before 
wmter and lay their eggs immediately, thus giving origin to a 
time brood which hibernates chiefly in the puparium. In some 
instances, however, they pass the winter in various degrees of; 
advancement, from the recently hatched larvm to the fully formed 
semi-pupa. In the _ experiments on which the latter statements 
aie based, the individuals of this third brood came to maturity 

. id spiing a little iater ilian those of the usual fall brood, many of 
the pupae being fully formed April 15, and the imagos commencing 
to emerge April 24. 

.Concerning the early transformation to the imago, of naked 
larvae and recent ‘‘flaxseeds'’ (puparia) found in the wheat late in 
spring—from May onwards—I have only to add here to the data 
given in the I4th Report the following item derived from our 
collections of 1886. A lot of full grown larvae with a few recent 
puparia collected from growing wheat in Lawrence county May 
15, commenced to emerge on the 28th May* and continued to ap¬ 
pear as winged flies until the 17th June. The history of the 
field in which this collection was made is peculiar and ” will be 
refened to later. It is further worthy of note that puparia ob¬ 
tained b} me fiom the wheat at Edgewood, June' 17, yielded a 
few imagos July 5. 

Most of our observations and experiments for the present yeai 
were especially directed to a determination of the dates of the 
occurrence, in volunteer wheat, of the different stages of the in- 
.sect, and to the mode of hibernation of the descendants of the 
midsummer brood. 

IN VOLUNTEER WHEAT. 
V ] 

The occurrence of the larval fly in volunteer wheat in the lat¬ 
ter part of summer or early in "fall has been already reported 
more than once by farmers, but has commonly either been dis¬ 
credited, or reckoned an occasional phenomenon, due to excep¬ 
tional conditions, lo an inquiry addressed last spring to a num¬ 
ber of observant farmers, and others of my acquaintance, I 
received several answers to the effect that the occurrence of the 
larval fly in volunteer wheat was a common event in Southern 
Illinois. 

Mr. George H. Stookey, of Freeburg, writes: “In regard to 
the fly in volunteer wheat, if the stubble is plowed early— say ini 
July—I think the flaxseeds occur late in August. I have noticeS 
that when there is volunteer wheat, if it is plowed under or pasJ 
tured off, the Hessian fly is not nearly so destructive to the fol-M 
lowing crop.” . * 

*Tbe appearance of imagos May 24. 1S87, from puparia collected at Edgewood, is to be adde 
to tne above. Ihese imagos deposited eggs at once, as stated on another page. 
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Mr. Samuel Bartley, of Eclgewoocl, says: “I think your suspi- 
on as to the third brood of the Hessian fly is well founded—I 
link there is no doubt of it. I have several times plowed my 
heat stubble as soon as the wheat was cut—not waiting to take 
locks off the ground—and the volunteer wheat was nearly de¬ 
layed by the fly; and if I neglected to plow the ground the 
icoud time, before sowing, I would be nearly sure to fail in 
tising a crop on account of the fly.” 

From Mr. John Marten, of Albion, I had the following reply: 
For three seasons past I have found the larvae in considerable 
umbers on the volunteer wheat after 'plotting the stubble under. 
his was most extensively noticed last August, when I found an 
lundance of larvae on volunteer wheat where plowing had been 
one. They were most abundant during the last few days of 
ugust and the first two weeks of (September, after which I was 
et able to visit the field for some time/' 

Hon. David Gore writes from Carlinville: “I have observed the 
y in volunteer wheat after the stubble had been plowed, but do 
it remember seeing it so far advanced as the flaxseed form.” 

Mr. F. Helms, of Heinriclitown, a farmer well acquainted with 
le fly in all its stages, sent me, in reply, the following interest- 
ig and important information: 

“I have found the Hessian fly (flaxseed stage) in volunteer 
heat every year for more than twenty years, some years in 
istly greater numbers than others. The date of the formation 
: the flaxseeds seemed to depend on the time the wheat came 
o. I have seen them in the early part of September. In 1879 
sowed, for experiment, some ten acres of wheat about the 20th 

: August on strong land. The wheat made a quick start, and 
•oked fine and well when about three or four inches high. The 
ies then deposited their eggs in great numbers, so that it was 
most impossible to find a blade free from them. Dry warm 
eather followed, and the wheat was nearly killed by the fly (now 
l the flaxseed). The warm weather continuing long enough to 
low the fly to hatch, the wheat then took a new start and made 
fine pasture for sheep during the winter and early spring, and 
atured a good crop of heavy wheat.” 

Mr. W. H. Cotter, of Edwardsville, says that he has seen the 
y in volunteer wheat in great abundance,—“particularly between 
Le middle and the latter part of September;” and Mr. Jas. R. 
filler writes from Caseyville substantially to the same effect. 

Mr. F. C. Krinard, of Bunker Hill, Macoupin county, observed 
ie volunteer wheat to contain the Hessian fly in as great num- 
3rs as wdieat sown at any time during the season, if examined 
>ur or five weeks after its coming up. 
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IN EXPERIMENTAL SOWINGS. 
0 ji, ' 

For the purpose of securing more precise and complete data 
concerning the midsummer history of the fly in Southern Illinois, 
I selected for experimental midsummer sowings a field near Edge- 
wood, in Effingham county, belonging to Mr. J. Lundberg, and 
one belonging to Mr. Aaron Young, at Billett Station, in Law¬ 
rence county, both of which had been too badly damaged by the 
fly to repay harvesting. These were, in fact, the only fields I 
was able to find in Illinois where the damage was last year suf¬ 
ficient for my purpose. 

The Lawrence County Field.—The history of this field was 
thus reported to me by the owner. It bore its first wheat in the 
summer of 1885—an excellent crop, showing no sign of the fly at 
any time. After harvest, the stubble was plowed between the 
5th and 10th of July, and considerable volunteer wheat sprang 
up which became badly infested by the fly. This wheat was 
allowed to stand until the last week in Octobev, when the 
ground was sowed again to wheat, put in with a double-shovel 
plow. This grain started well, but became, notwithstanding, some¬ 
what infested with the fly that fall (1885), and May 1 of the 
following spring was seen to be badly damaged. On the 15tli 
May, 1886, it contained great numbers of naked larvae, with a 
few freshly formed puparia. From these larvae, transferred to 
our breeding cages, we obtained several imagos May 28, and June 
8 and 17. The wheat was so badly damaged that it was not 
harvested, but was plowed up in June and the ground planted injj 
part to melons and in part sowed to wheat for my experiments.* 

1"our successive experimental sowings were made for me by Mr. 
Young, on lots each about one rod wide and ten rods long, the 
stubble being each time plcuvecl for the purpose immediately before 
sowing. The first, made July 13, 1886, came freely, but was soon 
nearly all killed by a violent attack of a new, third brood of the 
wheat bulb worm, Meromyza americana—as detailed elsewhere. 
Enough remained, however, to afford a sufficient temptation to any 
flies that might be abroad in search of a place of deposit for their 
eggs. The second sowing, made July 28, suffered like the first. 
Between these two sowings, a ueigfiboriiig Jfielcl of wheat stubble 
was plowed, and soon produced a good growth of volunteer wheat, : 
which was of great use to us later. 

The third and fourth sowings, made August 5 and 19, grew well, j 
and received no damage until attacked by the fly. 

* In a field adjacent, sowed October 10—much earlier, that is, than the infested wheat—no fly' 
appeared either in fall or spring, but the grain was headed finely May 15, and ultimately made a 
good crop. It seems highly probable, therefore, that the flies which deposited their eggs in the 
later wheat came only, or chiefly, from the volunteer wheat in the fall of 1885, and that if these had 
been killed by complete and timely destruction of the volunteer wheat itself, the subsequent dam^ 
age would have been prevented It is also apparent that the remarkable fact of the destruction of 
the late sown wheat, while early sown wheat beside it escaped, is to be similarly accounted for In 
the volunteer Avheat the fly passed "the period of early frosts in the relatively hardy state of larva 
or puparium, emerging later as the delicate and susceptible winged imago, and finding time be-i 
tween frosts to deposit its eggs in the young grain amid which it came to light. 



My first visit to this field was made August 4, at which time 
two strips had been sowed, the wheat on the first being four 
inches high and that on the second just coming up. Several hours’ 
search in the former plot gave no trace of the fly in any condition. 
A large number of plants sent to the office were carefully scruti¬ 
nized, especially for the egg upon the leaf, but likewise without 
success. This wheat was badly damaged (as already said) by the 
third brood of the wheat bulb worm (Meromyza americana), one 
half to two thirds of the plants having been already killed by this 
insect. On the 20th August these plots were visited by my assist¬ 
ant, Prof. Garman, and the volunteer wheat mentioned above was 
also searched, but equally without result. The wheat was now al¬ 
most exterminated by the bulb worm upon the first two plots, and 
these were thereafter left out of the account. Only small patches 
occurred where the plants were possibly thick enough to attract 
the imago. 

On the 4th September I spent several hours in the volunteer 
ivheat (which, it will be remembered, sprang up about the 20th 
July), searching in every imaginable way for eggs and larvae, but 
finding nothing of the Hessian fly. Three hundred and seventeen 
plants selected from those least flourishing were sent to the office 
and there carefully searched, magnifier in hand, for both eggs and 
larvae, but not one of either was detected. 

Again, September 18, this field was thoroughly investigated, 
about two hours being spent by myself and several volunteer assist¬ 
ants in closely examining leaves and stalks and tearing the plants 
in pieces. Although several other dipterous larvae and pupae were 
discovered, some of them possibly injurious to the plant, not a 
trace of the Hessian fly was seen. The owner assured me, how¬ 
ever, that he had the day before happened upon two puparia 
which he wras certain were those of the species in question. Ten 
days later (on the 28th Sept.) I received from Mr. Young a small 
vial of alcohol, containing larvae and puparia of the Hessian fly, 
the latter freshly formed, the former from half to full grown. 
These were taken by Mr. Yroung from the volunteer wheat, and 
were the earliest positive indications found that this wheat had 
been infested. As about three weeks* is required for the growth 
of the larva from the egg, the latter was probably laid for the 
larger larvae not long after September 5. 

The difficulty of finding in fields of wheat a few scattered ex¬ 
amples of objects so minute as the egg of the Hessian fly, explains 
our failure to detect it at the time. Indeed it was not until the 
individual plants began evidently to suffer that it became at all 
easy to find even larvae in the field. 

October 11, I again visited Billett Station, and found numbers 
of larvae and puparia of the fly, about one third to one half of the 
stalks being infested, and those containing the pupuria all dead. 
Probably a tenth of the specimens obtained were puparia, seven 

I --- 

* See next page. 
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tenths full-grown naked larvae, and the remaining fifth, in various i 
stages of growth, from half a millimeter upwards. Not unfrecjuently 
four or five larvae were found in a single stalk, and as many as 
two m probably half those examined. The wheat was about six . 
inches high the dead stalks from three to five inches. One dark-1 
colored broken puparium noticed contained the larva not yet pupated, jj 
In wheat brought in from the field at this time, eighty-six examples J 
of the fly were found; twenty-two of them larvae less than half! 
grown and twenty-eight larger, twenty-four recent puparia, mostly 
formed since collecting, and twelve puparia whose deeper color' 
showed their greater age. On the 5th November the wheat re-1 
maining in this field which had escaped the plow contained many i 
puparia of the fly and an occasional nearly full-grown larva. In a' 
strip of young wheat adjoining this (sowed Oct. 5), at this date 
just beginning to stool, an abundance of larvae of the Hessian fly 
occurred,—mostly full grown, but a few of them young. As this 
wheat could not have appeared above ground before October 12, 
these larvae must have developed from the egg within three wreeks. 

I ought to add that careful sweepings wTere made both in and 
around the wheat fields on all our visits, in the vain hope of ob¬ 
taining the adult fly. 

The Effingham County Field.— Four sowings wTere made at, 
Edge wood, as at Billett Station, and at similar intervals; but as.! 
only one, that made August 5, w as successful, the others failing to s 
geiminate on account of the extreme drouth, this one only need be 
discussed. August 21, this wheat, although wTell up and large enough j 
to contain the fly, gave us no evidence of its presence. Unfortunately j 
no other visit was made here until September 22, and at this time] 
larvae of the fly were not uncommon in the field,—a few nearly full 
size, but most of them not over half grown. A number of these were! 
transferred with the wheat to breeding cages, and commenced to; 
form the puparium October 2, and to yield the fly October 22. 
Combining these data with those just given for the larva, we have 
a period of something over forty days for the development of the 
autumnal generation—the only part of its history not covered 
by these two observations being the time passed by the full growm 
larva before the formation of the puparium. This must vary 
gieatly with circumstances, as the larva may even form its pupa 
case—if deprived of food—some time before it has reached its 
normal size. A period of six or seven wreeks is probably about the 
normal one for a single generation fully supplied with food, under 
favorable weather conditions in fall. Other flies emerged October 29, 
and proceeded at once to lay eggs in the vial in which they were 
confined, the eggs adhering in a string as they wrere extruded from 
the body of the female. 

October 12 I found this wdieat from six to eight inches high, j j 
well stooled, with here and there a dead stalk containing puparia |] 
of the fly, but only rarely a naked larva, — probably in not five per l 
cent, of the instances. Careful sweepings yielded no adults. j 
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From these puparia, October 18, three adults emerged—two males 
ind a female. These were confined, alive, in a small bottle, and 
he single female at once laid eggs freely on the sides of the 
mottle, but nowhere else. By the next morning after the appear- 
ince of these imagos, this single fly had perished after laying 
sixty-seven eggs. 

On the 16th November, this plot of August wheat contained an 
ibundance of naked larvae, with a few recent puparia. A handful 
)f wheat sent to the office contained one hundred and ninety-one 
mmature specimens,—fifty-eight being darkened puparia, thirty- 
me puparia freshly formed, and one hundred and two larvae of 
various sizes, from two millimeters up—the smallest seven aver¬ 
ting about two and a half millimeters in length. Search in the 
)ther wheat fields of this vicinity gave no evidence whatever of 
he occurrence of the fly. 

If we scan now more closely the results in these experimental 
dots, we shall note in the first place a much later appearance of 
he fly than the reports of my correspondents had given 
’eason to anticipate. While the letters quoted agree substantially 
hat full grown larvae and puparia appear in wheat from the last 
)f August to the middle of September, our own earliest examples 
vere obtained September 22 (Edgewood), at which time few or 
lone of the larvae were more than half grown; and the specimens 
sent from Billett Station on the 28th September were in about 
he same relative stage of advancement. 

' 

The late appearance at Edgewood might be reasonably attrib- 
ited to the failure of the-earlier sowings to germinate, no wheat 
ieing in condition to attract females in search of suitable places 
'or the deposition of their eggs until about August 15 or 20. As 
he time for the maturing of the brood is seen, however, to vary 
ittle from six weeks at that season of the year, it is likely that 
it Edgewood the eggs were laid about September 21. On the 
)ther hand, at Billett Station, where the rain-fall was much more 
imely and abundant, there was no such failure of the earlier sow- 
ngs; and we can only adjust the facts there observed to the 
heory of a normal earlier development of the midsummer flies by 
supposing that the overwhelming attack made upon the first two 
Dlots by the wheat bulb vrorm, prevented the female Hessian flies 
:rom resorting to' the same wheat. Evidently, however, another 
season’s experiments wfilLbe needed to explain these discrepancies. 

A furfher item of interest appears when wTe compare the coa¬ 
lition of the fields at Edgewood and Billett Station, October 12. 
kt the former place, about ninety-five per cent, of the larvae had 
formed the puparia, while at Billett Station no more than ten per 
rent. wrere so far advanced, the remainder being naked larvae of 
ill sizes, from the smallest up. This discrepancy is, however, ex¬ 
plained wdthout difficulty by the different surroundings of the 
lelds. The one at Edgew^ood being the only tract in the entire 
region in which w7e were able to find before harvest any traces of 
he fly, it probably became infested only from the flies which de- 



veloped in that field. These coming ont among the yonng wheat 
found immediate opportunity for oviposition, and, following the 
usual habit of the species, proceeded to breed without delay. 
Here _ at Edgewood, consequently, we had a practically isolated 
experiment, not interfered with by invasion from without. At 
Billett Station, however, the fly was common enough throughout 
the country surrounding to do noticeable damage to fields not far 
away, and there, doubtless, the repeated entrance of outside ima¬ 
gos searching the country for growing wdieat, lengthened out the 
time of oviposition and the development of the brood. 

The isolation of the field at Edgewood gives us this further 
valuable information. It will be remembered that the larvae col¬ 
lected there September 22, first formed the puparia on the 2d 
October, and gave the first imagos on the 18th of that month. 
Now, November 16, we found in this field an abundance of larvae 
and puparia, most of the latter freshly formed,—necessarily de¬ 
scended, therefore, from the imagos resulting from the first brood 
of larvae developed in this plot. We have here, additional and 
conclusive proof that the time required for the development of a 
brood from the appearance of the puparia of one generation (Oc¬ 
tober 2) to those of the next (November 16) is, at that season of 
the year, about six weeks. 

To the above record of observations for the experimental plots 
I need only add that a visit made November 23 to wheat fields 
near Albion, Illinois, revealed the same state of affairs with re¬ 
spect to the fly as occurred in these special cultures, about ten per 
cent, of the examples found being puparia, and the remainder 
naked larvte, mostly full-grown. Both these latest observations at 
Edgewood and Albion were made during a period of severe frost 
and falling snow; and they consequently show beyond question 
the hibernation of the fly, in large part, as naked larvae. This 
item in the history of the insect has been previously reported 
only by Mr. John Marten, of Albion, whose observations were 
printed in the “Fruit Growers’ ” Journal of Cobden, Illinois. I have 
not seen the article, but Mr. Marten kindly furnished me, March 
22, 1886, the following abstract of it, so far as it relates to this 
subject: 

“Beginning in October, 1883, my observations extended to near 
the middle of March 1884, during which time I examined several 
hundred of the larvae. Many of them had not, up to the end of 
February, formed the puparia, or outer hardened skins, in which 
they usually pass the winter and undergo their final transforma¬ 
tions. This, so far as I can learn, is a new feature in the habits 
of the fly; and it is exceptionally strange at that time, as during 
the period of observation we had a temperature of from 26° to 
30 below zero, with intervals in which the fields were quite free 
from snow. This change (the forming of puparia) began to take 
place as early as October, 1883, but was not so marked in some 
fields as in others. The unchanged lamu were found in two 
fields through January, 1884, and in one field which was well pro- 
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tected by trees, until February 28,—the last date on which they 
were found. All attempts at rearing these unprotected larvae 
failed, some dying without forming puparia, while others formed 
puparia that were lighter in color and thinner than the normal 

form/’ 
At the present time (November 26) fields near Albion, in "W liite 

county, are in precisely the condition described above by Mr. 
Marten, about nine tenths of the flies being naked larvae, and 
many of them very small. 

The final fate of these hibernating larvae can only be determined 
by observations next spring.* 

[Imagos of the second brood emerging in our breeding cages 
before harvest, have not ordinarily laid eggs, neither made any 
apparent preparations for that duty, a fact which has suggested 
to me the idea that these midsummer imagos were prepared by 
nature for an interval of waiting before giving origin to another 
generation, this interval corresponding to the period of barren 
stubble fields between harvest and the growth of volunteer gram. 
However, in one instance, imagos which emerged May 24, 1887, 
laid eggs at once in the vials where they were confined, and the 
occurrence of even four broods of the Hessian fly in Illinois be¬ 
comes possible. Confirmation of this supposition is afforded by 
the occasional finding of puparia with living larvm above the upper 
node of the stem as late as July 12, the eggs for which must 
have been laid on the upper leaf of the plant, and consequently 
at a date quite too late for the first or spring generation of ima¬ 
gos. June 80, 1887.] 

SUMMARY AND DISCUSSION. 

From all the foregoing we draw the following important practi¬ 
cal conclusion,—that the development of a third (autumnal ) biood 
of Hessian-fly larvm derived from imagos which emerge after the 
first autumnal frosts, may sometimes make of no effect the piac- 
tice of late sowing—at present the standard defense against the 
fly—or may even make late wheat more subject to injury than the 
earlier plantings. How this comes to pass will be seen when it is 
remembered that late sowing as a defense against the fly is a 
procedure based upon the delicacy of the winged insect and its 
sensibility to frosts. By postponement of wheat seeding until the 
first hard frost of autumn, it is hoped to get beyond the reach ol 

*In our breeding cages these hibernating specimens (Edgewood) gave the ' 
number from April 23 to May 3, 1887, and the proof of a third brood m our| latitude is conbe 

quently complete. 

It must not be forgotten, however, in this connection, that b°th onr own 
those of others show that individuals of each generation may lie dormant in the ^nal 
the whole life of the generation following, finally emerging with the descendants of their ™gmal 
contemporaries. Those puparia which form in May and -June uiay not > _ ‘e in 
tember, and those which form in volunteer wheat in September may hiber nate a il l emerge 
spring. The division into several broods is consequently not complete, and will probaby 
found less and less so as one passes into more northerly latitudes. 

I suspect that drought may retard the metamorphosis of the larva, and that the generations 
may follow each other more closely and rapidly in wet weather than in dry. 
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the flies, which these frosts will kill if in the imam stage. If 
ion ever, these winged flies have already bred in volunteer and 
early wheat, and if the early frosts find the insect in t^ Lrdy 

maturefiilV?ft1 pilPfn™’. the flles emerging from these, as they 
matme, will often make their appearance between frosts and deposit 

en eggs on the youngest wheat accessible, before being overtaken 
by killing- cold As late wheat is then in a condition more tempt¬ 
ing to the mother fly than that in earlier sown fields, it is, on the 
^nole, more likely to suffer serious injury. 

It seems to be sometimes the case, however, that a field'of 
eaily wheat infested m autumn, in the usual way, will develop the 
imago of the regular autumnal brood so early that it may be 
again attacked by the second autumnal brood and destroyed before 
cold weather arrests the ravage. Whether, consequently, the wheat 

m D +®arIy, or laf;e\!s vei'y evidently important that particu- 
. c i attention be paid to the volunteer wheat in regions subject to 

injury by the fly. If the land were so handled that the volunteer 
wheat rye, and barley were not allowed to spring up, or if they 
were killed everywhere as fast as they should appear, no midsuim 

bable t°n' ,r drme °?’,and ,the faU ^ould be mnch less 
and loti attc,cL rllf* Aate wheat especially would be protected, 
and late sowing would have the desired effect.* 

Neither spring wheat nor barley are raised in Southern Illinois 
but it may be proper to add that if they were, they would greatly 
complicate the problem of protecting the wheat from the Hessian 

I believe, however that a more valuable use of the facts in the 
case may be made than this. Although our knowledge of the fly 
aoes not lead us to believe that it is perfectly three-brooded, and 
does not eien justify us in assuming that all the winged flies 
coming out before and soon after harvest will deposit their eggs 
m volunteer wheat if this is offered them, yet it is certain that a 

°* them "P11 d° s°; and our recent observations indicate 
that the residue which will, under these circumstances, delay their 
oviposit]out until a moderately late sowing time, is so small that 
it would be unlikely to do any great harm. Or, in other words, 
our present information warrants us in saying that if the fly is 
given an opportunity to breed in volunteer wheat, and if the 
piogeiiy. resulting are destroyed before the transfor?nation to the 
winged insect, damage by the fly would be greatly lessened, if not 
practically prevented, in the latitude of Southern Illinois. 

The mode of procedure which here naturally presents itself is 
sucn a management of the land as will, first, encourage the growth 

ered'a/e^tion to” W?very general rSte"*n ’¥? «>«?«»tan Hr baa been consid- 
fluence of dry weather may be d'ue to thp fniliJ« ? possible that this seemingly detrimental in- 
of the summer brood of volunteer wheat, andthe consequent suppression 

tog ‘“ago cannot delay opposition, but that Hv- 
velopment or not. ’ * 1 y h gg at 0nce’ whetller conditions are favorable to their de- 
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f volunteer wheat and, second, destroy this at a time to catch 
le progeny of the earlier breeding flies before they have had 
me to mature. Just what the details of this procedure should 
e, is a question for the farmer rather than for the entomologist; 
ut I suppose that the conditions may best be met by plowing 
le stubble rather early, to give the volunteer wheat a chance to 
:art, and then so timing the planting that this wheat may be 
died by the final preparation of the soil (say with a rotary har- 
)w) just before the grain is sown for the regular crop. In other 
ords, what is wanted to give effect to this idea is a definite in- 
irval between plowing and sowing, and a final treatment of the 
fil such as will kill the volunteer wheat. It is not necessary 
lat either plowing or sowing should be done at any uniform 
me, but only that the proper interval be preserved between them, 
'or more precise indications we must wait until another year has 
iven us an opportunity to verify this season’s results and to re- 
mcile, if possible, some discrepancies between our own observa- 
ons and those of our correspondents; but the interesting fact re- 
iains that the early breeding of the fly in volunteer wheat is a 
eak point in its life history, of which we may reasonably hope 
) take advantage for the overthrow of this great enemy of wheat 
llture in Illinois.* 

If it should prove to be true that a much larger percentage of 
le fly than I have estimated continues in the stubble in midsummer, 1e shall then simply have to revive, as an adjunct to the protective 
easure above outlined, a preventive method already often recom- 
euded; viz., that of using every opportunity to burn the stubble 
iter harvest and to destroy the screenings from the thresher, in 
hich such of the puparia will appear as were carried away with 
le straw. By a general practice of these precautions, it is now 
3ry likely that the Hessian fly could be in very great measure 
mtrolled. 

I add two calendars summarizing in tabular form the entire 
Lass of our data respecting the life history of the Hessian fly in 
le southern part of the State.*]* The first of these tables exhibits 
le dates and localities of all our collections and observations of 
tie fly in its various stages, while the second presents an abstract 
f the results obtained by breeding only. The numbers in paren- 
ieses on the second table in,the columns devoted to imagos and 
ggs, refer back simply to the figures at the left of the table, and 
idicate the original lots from which imagos and eggs wTere bred. 

•Fortunately the measure here recommended against the Hessian fly will be equally effective 
;ainst a companion insect, sometimes scarcely less injurious, viz., the wheat bulb worm, Mero- 
yza americana, since the second brood of this specips occurs in volunteer wheat at substantially 
e same period as the fly. 

i Complete to Dec. 30,1886. The divisions between the broods are indicated by the heavy 
ansverse lines in each column. 



This history of the Hessian fly agrees closely with that of tin 
wheat buib worm, which insect is now also known to be ungues 
tionably three-brooded. The period of the second brood coincides 
almost exactly with that of the Hessian fly, the third brood agreeing 
also, except that it is somewhat retarded in its later stages, hibernatl 
ing only as a naked larva, and not reaching the imago stage nntij 

nearly a month later, on an average, than the corresponding 
stage of the fly. The first brood of the JNIeromyza is corresponds 
ingly later than the other in its origin, but passes through its 
tiansformation more rapidly, development from the egg to th! 
imago occurring, so far as our observations show, within the1 limit! 
oHa single month. 
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Calendar of the Life History of the Hessian Fly. 

0. Date. Larvae. PUPARIA. Imagos. Eggs. Rejlarks. 

i March 15. 1886 Edgewood. 
Marshal], 
Centralia. 
Centralia. 

2 April 
t < 
l fc 

9. 1884 
3 
4 

10. 
14. 

1883 
1883 

1883 
1883 

1883 

5 l t 23. 1886 From No. 1. 

7 
May 

i1 
5. 
15. 

1883 
1886 1886 

DuQuoin. 
Billett Station. 

8 t ( 17. 1883 1883 Odin. 
9 l l 19. 1884 Albion. 

10 t t 21. 1884 Marshall. 
111 ( l 24. 1883 Decatur. 
12 l t 25. 1884 1884 Robinson. 
13 i C 26. 1884 1884 Robinson. 
14 t 4 27. 1884 1884 Mt. Carmel. 
15 4 4 28. 1883 Bred from No. 6. 
lb 4 4 28. 1886 Bred from No. 7. 
17 4 k 30. 1884 Carml. 
18 4 4 31. 1884 Eldorado 
19 June 2. 1884 1884 Robinson. 
2(i 4 4 3. 1883 Macoupin county. 

West Union. 21 4 4 3. 1884 
22 4 l 3. 1884 Villa Rid^e, 
23 4 4 4. 1883 Bred from No. 6, 

Anna. 24 4 4 4. 1884 
25 4 4 6. 1884 DuQuoin. 

DuQuoin. 
Bred from No. 7. 

26 4 4 7. 1884 
27 4 . 8. 1886 
28 4 4 12. 1883 DuQuoin, 

Robinson, Young. 29 4 4 14. 1884 1884 
30 4 4 15. 1883 Bred from No. 6. 
31 4 4 17. 1886 Edgewood. 

Bred from No. 7, 32 4 4 17 1886 
33 4 4 17. 1884 Robinson. 
34 4 4 17:::::: 1884 Bred from No. 22. 
35 4 4 18. 1884 

1884 
Anna. 

3b 4 4 20. Robinson. 
31 4 4 20. 1884 Bred from No. 10. 
38 4 4 20. 1884 Bred from No. 22. 
39 4 4 22. 1884 Bred from No. 24. 
40 4 4 22. 1884 Bred from No. 21. 
41 4 4 24. 1884 1884 Robinson. 
42 4 4 24. 1884 Anna. 
43 25. 1884 Marshall. Contain livin°Tarvae. 
44 4 4 26. 1883 Warsaw. 
45 4 4 27. 1884 Robinson. 
4b 4 4 28. 1884 Bred from No. 41. 
47 4 4 28. 1884 Bred from So. 21. 
48 4 4 29. 1883 Godfrey. 

Jerseyville. 
Contain living larvae. 

49 4 4 30. 1883 
50 4 4 30. 1884 
51 July 1. 1884 Marshall. 
52 4 i 4. 1883 DuQuoin. 

Bred from No. 31. 53 4 4 5. 1886 
54 4 4 5. 1884 Marshall. 
55 4 4 7. 1883 Effingham. 

Contain living larvae. 56 4 4 7. 1884 
57 4 4 9. 1883 Villa Ridge. ~ . 

Anna. 58 4 4 12. 1884 
59 4 4 20. 1883 DuQuoin. 

DuQuoin. 
DuQuoin. 
Centralia. 
Edgewood. 
Billett Station. 

60 A,,?. 5. 1883 
61 7. 1883 
62 
63 
64 

Sept. 6. 
1886 
1886 

1883 1883 

4 4 
22. 
28. 1886 

65 Oct. 2. 1886 From No. 63. 
66 
67 
68 

4 4 12. 1886 1886 
1886 1886 

Edgewood. 
Bred from No. 63. 
Robinson. 4 4 

18. 
20. 1884 

69 4 4 22. 1886 Bred from No. 63. 
70 
71 
72 

4 4 

Nov. 
4 4 

29. 
1886 
1886 

1886 
1886 

1886 1886 Bred from No. 63. 
Billett Station. 
Edgewood, 
Albion. 

2. 
16. 

73 4 4 23. 1886 1886 
74 Dec. 9. 1883 1883 Anna. 
75 4 4 27. 1883 Albion. 



Summary of Breeding-Cage Results. 

No. Date. Larvae. PUPARIA. Imagos. Eggs. Remarks. 

1 March 15. 1886 
1883 3 April 

4 4 
10. 1883 

(1)* 
1883 Centralia. 

5 23. 
6 May 

4 4 
5. 1883 1883 

1886 
1884 

DuQuoin. r» t 15. 1886 
10 
15 

4 4 
4 4 

21. 
28. 

1884 Marshall. 

16 4 4 28. 
V.W 
m 

21 June 3. 1884 West Union. 
Villa Ridge. 22 4 4 3. 1884 

23 4 4 4. (6) 
24 4 4 4. 1884 Anna. 
27 4 4 8. (7) ’ 

(6) 30 4 4 15. 
31 4 4 17 1886 Edgewood. 
32 4 4 17:::::: (7) 

(22) 
(10) 
(22) 
(24) 
(20) 

34 4 4 17. 
37 44 20. 
38 4 4 20. 
39 4 4 22. 
40 4 4 22. 
41 4 4 24. 1884 Robinson. 
46 4 4 28. (41) 

(20) 
(31) 

47 4 4 28. West Union. 
53 July 

Sept. 
Oct. 

5. 
63 22. 1886 
65 2. (63) 
66 4 4 12. 1886 1886 
67 4 4 18. (66) 

(63) 
(63) 

(66) 
69 4 4 22. 
70 44 29. (63) 

. figures in parentheses refer back to the original breeding-cage lot, as numbered 
band column of the table. 
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4 

ON THE LIFE HISTOEY OF THE WHEAT BULB WORM 

(Meromyzci americana, Fitch). 

This beautiful and interesting insect develops, as our acquaint¬ 
ance with it improves, from the author of a conspicuous but in¬ 
significant mischief (as it was known three years ago) to a dan¬ 
gerous and occasionally very destructive secret enemy to wheat 
culture in the United States. Having published an elaborate ac¬ 
count of it in my Report for 1883, I give here only a brief 
summary of the facts hitherto ascertained concerning its life his¬ 
tory, with a report and discussion of the observations of the 
present season. 

Previous to the publication of that article the species was re¬ 
garded as single-brooded. I there gave, however, evidence of the 
existence of a second brood, summarizing the facts as follows:* 

From the above we may infer with certainty the existence of 
two broods of this insect, the larvae of one appearing in autumn 
and of the other in summer. It must be admitted also, that we 
have not excluded the bare possibility of a third brood, at least 
under favorable circumstances, which may develop in August and 
September in volunteer wheat and rye, or, possibly, in grass, or 
some other plant. 

“Assuming that there is no such brood, we find the life history 
to be about as follows: The eggs from the autumnal brood of 
the flies are doubtless laid as soon as the wheat is ready for 
them. From these eggs the worms hatch in September and Octo¬ 
ber, doing usually much damage to wheat in fall, but continuing 
the work in spring. By the middle of April they commence to 
pupate, but do not all complete this transformation before the middle 
of May. The pupal state lasts about a fortnight, the flies emerg¬ 
ing from May 1 to June 1, or thereabouts. 

“Late in May and early in June the eggs for the next brood 
are laid under and about the sheaves of the upper leaves of the 
now heading wheat and rye; and these hatching, the larvae of the 
second brood make their way inward to the tender base of the 
young pedicel of the head, just above the upper joint. Here they 

*Pages 21 and 22. 
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may be found feeding on the tissues of the stem from the middle 
of June to the first of August, by which latter date all have 
pupated and most have transformed to winged flies. These have 
been seen to emerge from the pupa at intervals from July 4 to 
August 5, and, in all probability, then remain in waiting for an 
opportunity to lay their eggs on the earliest wheat to appear.” 

A brief note in the Report for the following year (1884) p. 54, 
confirms the above account by mention of the occurrence of half- 
grown larvae in rye October 31. It is now rendered probable, how¬ 
ever, that these larvae were descendants of an earlier brood by 
which the same rye had been infested, the field in which these 
occurred having been sown for pasture July 9. At any rate the 
observations of the present year in experimental wheat sown for 
the study of the life history of the Hessian fly, show unques¬ 
tionably the existence of an additional brood in volunteer wheat 
in August and September, the corresponding stages of this insect 
occurring side by side with those of the Hessian fly, or possibly, 
on an average, somewhat earlier. 

The inference of an additional brood was first announced in a 
paper read by me August, 1886, before the Entomological Club of 
the American Association for the Advancement of Science, a brief 
abstract of which was printed in the “Canadian Entomologist” for 
September, 1886. The same fact was also stated in a paper on 
“Entomological Progress in Illinois,” printed in the “Prairie 
Farmer” for November 13, 1886. 

My first notes of the year on this subject were made August 4, 
as the result of a visit to an experimental wheat plot sown July 
13, at Billett Station, in Lawrence county. This wheat had 
sprung up finely and was at that date from one to four inches 
high. About a week earlier, the owner had noticed that it had 
ceased growing, or was even dwindling away, and now from one 
half to two thirds of it was dead, many of the plants entirely 
gone, and others with the central leaf withered and the growth of 
the plant arrested. The base of this dead leaf was always gnawed 
or eaten within the sheath, and in every case where the author 
of this mischief could be found (probably in about ten per cent, 
of the damaged plants) it proved to be the larva cf Meromyza, 
varying from half size to full grown. On a single leaf the eggs 
of the species were found still unhatched. Additional larvse, now 
full grown, were obtained from this field September 3. By the 5th 
September most of these had formed puparia, and the flies 
emerged September 28. From other larvse obtained September 11, no 
Meromyza imagos were bred, but several of the commonest parasites 
of the species, Codinius meromyzee, Forbes, appeared in the breed¬ 
ing cage about two weeks later. 

From a plot of wheat sown at Edgewood, August 5, the larvse 
were obtained on the 22d September, and a single adult Meromyza 
resulted October 22. Larvse of this brood (orpossibly the next) con¬ 
tinued to appear in small numbers in our collections until the 
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12th October. During all this time no imagos could be got by wide¬ 
spread and diligent sweeping. On the 14th of that month, how¬ 
ever, no larvae occurred in the experimental plots, but a single 
imago was taken in the one at Edgewood. Again, on the 27th 
October, an imago occurred in our collection at Champaign. On the 
31st October, 1884, half-grown larvae were found in rye; on the 2d 
November a single larva occurred in wheat at Billett Station; and on 
the 16th November full grown larvae were obtained at Edgewood. The 
passage from the second to the third brood of this species occurs, 
consequently, in October. 

To these data I will only add the following record of times and 
places of occurrence of the imago of the third ’brood. This was 
taken in wheat at Danville on the 20th May; at Urbana on the 
21st; at West Union, in Clark county, on the 24th; at Mt. Carmel 
on the 28th; at Anna on the 6th June; and at Champaign June 
18, at which latter date the larvae of the following generation were 
also already to be detected in the part of the stalk just above 
the upper node. 

■ 

Besides my own contributions, wre have a series of observations 
made by Mr. F. M. Webster, an assistant to the Entomologist of 
the United States Department of' Agriculture, published partly in 
1885* and partly October 30,1886. f These observations, made in the 

I same latitude as my own, confirm the interpretation of the facts 
\ here given and extend somewhat the periods of the different 
I stages of the insect. They are incorporated in the calendar on 
^another page, but need not be separately discussed. 

Prof. A. J. Cook, of Michigan, reported in the “Prairie Farmer” 
1 for August 21, 1886, the frequent occurrence of the wheat bulb 
I worm in the stems of oats, upon which it produced, of course, 
Jthe same effect as upon wdieat and rye. He also suggests the 
j possibility of its working in autumn in volunteer oats. 

These data may be generalized in the following summary ac- 
i count of the life history of the species. The eggs of the first 
j brood are laid in May and June, the generation of larvae result- 
I ing continuing into July, but commencing to pupate in June, and 
1 first reaching the imago stage early in July. These imagos 
doubtless live until August, during the early part of which month 

I the eggs are laid for the second brood. The larvae of this brood 
i may be found in xAugust, September, and October, transformations 
i probably commencing during the latter part of August. Certainly 
[ imagos occur during September and October; and the eggs for 
i the third or winter brood are laid in September, so far as observed. 
E The larvae resulting from these eggs in October and November, 

hibernate without transformation and continue until the middle 

*Rep. Com. Ajzr. for 1884, p. 889. 
tPurdue Univ., School of Agr., Bull. No. 9, p. 5. 



of May, some of them pupating, however, as early as the bth 
April. Finally, the imagos from these pupae appear in May and 
June. 

TV e are, unfortunately, unable to say as yet whether this insect 
is dependent on an opportunity to breed in volunteer grain, whether 
it may breed in other grass-like plants, or whether it may, on oc¬ 
casion, suppress its midsummer brood and content itself tempora¬ 
rily with two generations a year. 

The fact that the bulb worm occurs in volunteer wheat con¬ 
temporaneously with the fly and in the corresponding stages, 
makes available for the control of this insect the measures recom¬ 
mended against its better-known companion. To recapitulate these 
briefly, if stubble ground be so managed as to promote a growdh of 
volunteer grain at such an interval before seeding that the final 
preparation of the soil will destroy the young growth while the 
bulb worms infesting it are still too young to complete their trans¬ 
formation, this must necessarily check the multiplication of 
the pest, if it does not completely arrest it. There is", however, 
a possibility that this insect will be found to breed in volunteer 
oats, as well as in the wdnter grains, in w-hich case the method 
outlined above will probably be of less effect than for the Hessian 
fly- 

One interesting feature in the natural history of this species ; 
still remains undetermined. At present no mode of hibernation of 
the Meromyza is known except that in the larva stage in winter wheat 
or rye; but the imago has been decidedly abundant in summer in 
regions where winter grain is raised in* very small quantity, and 
where, nevertheless, it did not suffer noticeably from insect injuries. 

TV e have here, consequently, grounds for the suggestion that 
this species .may develop in other plants than the various grains 
which alone it has hitherto been knowm to attack. 
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Calendar of Meromyza americana, Fitcli. 

(The single figures in the co'umns indicate the number of the brood.) 

o. Date. Eggs. Larvae. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
1? 
18 
19 
20 
21 
•22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

Mar. 
4 4 

Apr. 
4 t 

4 i 

4 4 

May 
4 4 

4 4 

4 4 

44 

4 4 

44 

44 

4 4 

4 4 

44 

4 4 

4 4 

4 4 

4 4 

June 
4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

i 4 

July 
4 4 

44 

4 4 

4 4 

4 4 

Aug. 
V 4 

12. 
20. 
10. 
12. 
21. 
27. 
4. 
6. 
8. 
9. 

10. 
15. 
16. 
17. 
20. 
21. 
23. 
24. 
24. 
28. 
30. 

1. 
6. 
6, 

14, 
16 
18 
18 
24 
26 

1 
4 

14 
18 
21 
26 
4.. 

27.. 
31.. 

40 
41 
42 
•43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58, 
59 
60 
61 
62 
63 
64 
65 
66 

Sept. 
4 4 

4 4 

U 

4 4 

44 

4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

Oct. 
4 4 

44 

4 4 
# 

4 4 

4 4 

4 4 

44 

Nov, 
4 4 

31.. 
3.. 
3.. 
5.. 
5.. 
6.. 
7.. 
7.. 

10.. 
11.. 
11.. 
13.. 
16.. 
20.. 
22.. 
28.. 
1.. 
6., 
7., 

12. 
14. 
22. 
27. 
31. 

, 2. 
5. 

16. 

Pupae. Imagos.i Locality. 

3 
3 
3 
3 
3 
3 

1 
1 
1 
1 

2 

2 

2 
2 

3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 

1 

Y 

2 
2 

2 
2 
2 

Cuba.... 
44 

3 
3 
3 
3 
3 

Centralia. 
44 

] Teyworth 

Cuba. 

Cuba. 
3 
3 
3 
3 
3 

3 Q 
tJ 

3 
3 
3 
3 

; lanville .... 
Jrbana. 
Decatur. 
West Union 
Normal. 
Vlt. Carmel. 
Decatur. 
Cuba. 
Anna. 
Oxford, Ind. 

44 

44 

Champaign. ... 
Kentland, Ind . 
Oxford, Ind.... 
Warsaw. 
Cuba. 
DuQuoin. 
Anna. 
Oxford, Ind.... 
Lafayette, Ind. 
Oxford, Ind... , 
Billett Station. 
Indiana. 

u 

Billett Station 
Indiana. 

Indiana. 
Oxford, Ind. 

2 
2 
2 
2 
2 

Centralia. 

Biiiett Station. 

2 
2 
2 

Edgewood .... 

Indiana . 
44 

Billett Station. 
4 i 

Edgewood .... 

Champaign. .. 
Normal. 
Billett Station. 

<4 

Edgewood 

Remarks. 

Full grown 
b 4 

Bred from No. 
. i ‘i 

(i i >• 

k t it 

Bred from No. 3. 
it tt 

Scarce. 

Swept from wheat and meadows. 

12. 
From No. 17 
Bred from No. 
Rare. 
From wheat fields. 
Nearly full grown. 

Wheat straws above upper node. 

Swept from wheat stubble 

Emerging. 
4 4 

Half to full grown. 
In volunteer wheat 
Emerging. Swept 
wheat. 

From volunteer wheat 

from buck- 

Bred from No. 40. 
Bred from No. 41. 
Swept from volunteer wheat., 

Bred from No. 40. 
Swept from wheat stubble 
From No. 45. 

Bred from No, 
tt tt 

it 11 
it t ‘ 

45. 

40. 

Bred from No. 41. 
Bred from volunteer wheat. 
Swept from young wheat... 

Half to full grown. 
Swept from young wheat. 
Bred from No. 54. 
Swept from young wheat. 
Half-grown, in rye. 
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ON AN OUTBEEAK OF INJURIOUS LOCUSTS IN 
CENTRAL ILLINOIS. 

BY CLARENCE M. WEED. 

In an article published as one of the series of “Miscellaneous 
Essays on Economic Entomology,”* issued from this office last] 
year, the writer recorded a few of the more important facts con- : 
cermng an outbreak of two common locusts—the red-legged lo 
oust (Pezoiettix femur-rubrum), and the olive locust (P. differen-, 
looc 7^hlch °ccurred in Central Illinois during the summer of 
.4, 1 have Uiere reported the approximate boundaries of the 
infested aiea, the extent of injury within that area, and such ob- : 
servations as I had been able to make upon the situation and 

o?n it •the l0CUS^ .eggs at tlie beginning of the winter of 
Ibbo-bb It is proposed m the present paper to bring the record 
up to the autumn of 1886, when the observations ceased, and to 
present a few general considerations which it is hoped may form 

tion Ul COntnbutiou to tlie subiect of entomological prognostica- 

In the paper above cited I have shown that a considerable pro¬ 
portion of the eggs had been destroyed by various insect and 
other enemies during the autumn of 1885,—the most useful of 
these enemies being the larvae of the ground beetles (Carabidse), 
and those of the blister-beetles (Meloidse). Late in March, 1886 
the region was again visited, and extended observations were made 
upon the condition of the eggs. The meloid larvae were present 
though in the quiescent coarctate condition in which they pass 
the winter; but many of the carabid larvae had already begun to. 
work upon the eggs. The most remarkable feature of the situa¬ 
tion, however, was the extraordinary abundance of the red locust 
mite (Trombidium locusfavwn) which was everywhere present on 
and beneath the soil surface. At French Grove, March 22, these 
mites were just beginning to come out of the ground; and in 
many pastures from one to four of them could be seen on every 
square foot of surface. By the roadsides they also swarmed. At 
Monica, on the. farm of Mr. W. E. Elliot, thirteen of the mites 
were counted within a surface area of one square foot. 

*Rep. Ill. St. Bd. Agr. 1885, appendix, pp. 48-66. 
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These mitCF were repeatedly seen, both in the field and labora¬ 
tory, in the act' of sucking locust eggs; and I believe that they 
did more to check the outbreak than any other agency. 

CONDITION OF THE EGGS. 

It may be worth while to give here some of the details from 
my notes, showing the condition of the eggs in the French Grove 
region, March 22-24. In a pasture belonging to Mr. R. C. Davis, 
where the locusts had been exceedingly destructive, forty-nine egg- 
masses were found, thirty-two of which had been destroyed. In 
this field carabid larvae and red mites were abundant and the 
coarctate larvse of certain meloids were not uncommon. In a 
meadow on the same farm, where also great damage had been 
done the previous season, a single egg pod was found, the eggs 
having been destroyed. In another pasture, belonging to Mr. J. 
C. Slocum, five egg-masses were found, all of which had been in¬ 
jured. Three meloid coarctate larvfe were here taken, and several 
carabid larvae. Twenty-seven of the pods were found in a pasture 
belonging to Mr. Jacob Moore, but twenty-two of them had been 
destroyed. Carabid beetles were here abundant, and a few carabid 
larvae were seen, as were also two Epicauta or Macrobasis. 

I next examined a forty-acre meadow belonging to Mr. Geo. M. 
Moore, which had been largely destroyed by the locusts the pre¬ 
vious summer. A part of it had been plowed late in autumn, but 
I could see no difference in the per cent, of pods injured on the 
plowed and unplowed portions. Twenty-one egg masses were 
found, nine of wdiich had been destroyed. The injured remains of 
three pods, and two others in which the eggs were intact, were 
found on the farm of Mr. Wm. Andrews. Along the roadside 
various situations were examined and four masses were found, two 
of them being uninjured. 

Thus far, in the eleven situations examined there were found a total 
of one hundred and three egg-masses, seventy four (or about sev¬ 
enty-three per cent.) of which had been destroyed. This probably 
fairly represented the condition of the locust eggs throughout 
that" locality at that time, as especial pains were taken to make 
examinations in fields remote from each other, and in which the 
conditions varied. 

ABUNDANCE OF LOCUSTS IN 1886. 

The region was not visited again until June 4 and 5, 1886, when 
the country about Elmwood, French Grove, and Monica was thor¬ 
oughly examined for young locusts, which were then mostly about 
a week old. As a result they wTere found to be everywhere ex¬ 
tremely scarce; and I did not hesitate to express the opinion that 
in all probability there would be no appreciable locust injury in 
that region during the summer of 1886. The red mites had evi¬ 
dently completed the good work begun by the carabid and meloid 
larvae, and destroyed a large proportion of the eggs yet present at 
the opening of spring. 
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The developments of the summer justified the prediction just 
mentionsd. No injury was reported, and the locists v:, ere remarkably 
scarce throughout the region indicated. 

THE CAUSES OF NEEDLESS ALARM. 

While in Peoria county late in March I heard occasional rumors 
of the appearance of numbers of grasshoppers, but investigation 
showed that such rumors were usually founded upon the occur¬ 
rence of one or two specimens, generally about woodlands. A 
little later, in Knox county, I heard a similar report, being informed 
that a farmer of unquestionable reliability had seen grasshoppers 
frequently in his meadow, and had specimens in his possession. 
On visiting the gentleman I found that the statement was indeed 
true, but that the insects were half-grown specimens of the com¬ 
mon green-striped locust, Tragocephala viridifasciata. In the 
meadow where these had been taken, half grown individuals were, 
at the time of my visit, not uncommon, hopping about on the 
grass, although the ground, in many parts of the field, was cov¬ 
ered with snow. 

Specimens of the same locust were received April 9 from Mr. 
R. C. Davis of Peoria county, who wrote that they were very 
common in the woods about five miles north of French Grove. 

The fact that this insect hibernates in the larval state has long 
been known to entomologists. Dr. Harris in writing of it nearly 

years ago remarked:* “The larvae or young survive the 
winter sheltered among the roots of grass and under leaves.” And 
Dr. Riley has noted! that they are often the cause of unnecessary 
alarm concerning the visits of the Rocky Mountain locust, reports 
of the early hatching of this notorious species being based upon 
the presence of the young green-striped locusts during the mild 
weather of early spring. 

This green-striped locust can be easily distinguished from either 
the red-legged or olive locust by the peculiar keel-shaped form of 
the thorax and by the broad green stripe on the anterior wings. 
“Like so many other species of its family it occurs in two welt- 
marked varieties, one in which, in addition to the stripes on tife 
front wings, the whole body and l^ind thighs above are pea green; 
the. other in which this color gives way to pale brown. In both 
varieties the hind wings are smoky with the basal third greenish.”J 

At the time of my last visit to the infested region (June 4 and 
5) much apprehension prevailed concerning the seeming great 
probability of another locust attack. It was commonly believed 
that the pests were hatching by millions, but investigation soon 
.showed that this also was a case of mistaken identity, the supposed 

* Insects Injurious to Vegetation. 3rd ed., p. 183. 

tFirst Rep. U. S. Ent. Com., p. 255. 

-t Riley: First Rep. U. S. Ent. Com., p. 256. 
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grasshoppers being only the various stages of certain leaf hoppers 
—by far the commonest species being the unfriendly leaf hopper 

Jassits inimicus. 
As has so frequently been the case when our indigenous locusts 

have become destructively numerous, many people mistook them 
for the Rocky Mountain locust, and were unnecessarily alaime 
concerning future attacks by this frightfully destructive pest. It 
seems useless to reiterate what has so frequently been said on tins 
subject—that the Kocky Mountain locust has never, and m all 
human probability can never, become injurious m Illinois. 

, conclusions. 

The following general considerations bearing upon the subject of 
the destructive outbreaks of our indigenous locusts, and of the possi¬ 
bility of forecasting the future in any given locality where these 
insects are numerous, are mainly the result of the investigations re- 
corded above. Of course no definite rules can be laid down by which 
predictions can be made. We can only _ indicate some of the fac¬ 
tors- to be taken into account m estimating the ratio of pioiab - 
ity In all cases the entomologist must carefully survey the field, 
and use his own judgment as to the importance due to each fac¬ 

tor of the problem. 
Besides the arthropodous animals mentioned below, various other 

agencies—such as the weather, epidemics of contagious diseases, 
•etc.—must at times be taken into account. 

1 Destructive outbreaks of our common locusts are liable to 
•occur in restricted localities at varying intervals, whenever tlie 
climatic and other conditions favor their development, 

2. There will generally be a gradual increase in the numbers 
•of the locusts for a series of years, until the culmination is reached, 
after which there may be expected a great and sudden decrease. 

3. The great majority of the eggs are deposited in grass lands, 
—especially in pastures and along roadsides,—and these situations 
should be examined for the eggs. Here, also, the young locusts 
will appear at a time when they are most easily destroyed by 

artificial means. 
4 As a concomitant of this locust increase, there will usually 

be an increase’ of the Arthropoda which prey upon the locusts or 
their eggs; and it is generally owing to the fact that these enemies 
get the start of the locusts that the outbreak is checked. 

5. Among the more important of these locust enemies which 
should be observed, and reckoned upon in prognosticating, are 

4he following: 
a The red locust mite ( Trombidium locustarum), which, when 

young, attaches itself to the locusts and sucks their juices; and 

later attacks their eggs. 



b. The common species of blister beetles (.Meloidce), the larvae 
of which prey upon locust eggs. 

„ ?'• h1' ^lvf and images of our common ground beetles (Ca- 
labidce), which also destroy locust eggs. 

m5' ^ dlP-e?’°?S egg-Pfrasite (possibly Anihomyia angustifrons, 
Meig ), which had destroyed many of the locust eggs in'Knox 
county during the autumn of 1885. b 

caS numbers.* occasionally aPPear in signifi- 

* For a discussion of enemies of the Rocky Mountain lornst m,o maiciiv .. , 

prey upon our indigenous species), see 1st Rep U. S. Ent. Com , pp 281-334 7 whlCh P^bably 



ON SOME COMMON INSECTS INJURIOUSLY AFFECTING 
°N S THE FOLIAGE OF YOUNG APPLE TREES IN 

THE NURSERY AND ORCHARD. 

The Apple Tischeria. 

(Tischeria malifoliella, Clemens.) 

Order Lepidoptera. Family Tinehle. 

Fig. 1. Tischeria malifoliella, Clem. 1, adult moth; la, leaf 
ventral view of a portion of the anal segment of the larva, showing 
neuration of the fore wing. 

showing mines; 1&, larva; lc, 
tentaculiform appendages; la, 

r A small, green, footless larva, with a brown or black head, in¬ 
habiting a brown trumpet-shaped mine in the upper portion ot 

the leaf.] 
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LITERATURE. 

This abundant leaf miner was first described in 1860 by Dr. 
Brackenridge Clemens (Proc. Acad. Nat. Sci., Phila., Yol. XII., p. 
208). He states that the larva mines the upper surface of the 
apple leaf, and that “the mine is flat, at least until the larva en¬ 
ters the pupa state, and begins as a slender white line, dilating as 
it increases, and is ultimately formed into an irregular brownish 
colored patch which is somewhat extended over the beginning. 
This is then shown on the separated epidermis as a white line or 
streak. The head of the larva is brown; the body uniform pale 
green; first segment brownish, with a short vascular greenish 
streak. _ When the pupation begins the leaf is thrown into a fold, 
which is carpeted with silk, and the pupa lies within it. This 
state begins about the latter part of September, and the imago 
appears early in May.” 

This description was again published by Mr. Stainton in his re- 
publication of Dr. Clemens’s papers on “Tineina of North America.” 

The species is next mentioned by Mr. Y. T. Chambers, of Cov¬ 
ington, Kentucky, in Yol. III. of the “Canadian Entomologist” (p. 
208), where it is noted as having been bred “from leaves of dif¬ 
ferent species of Haw (Crataegus), Sweet-scented Crab (Pyrus cor- 
onarici), Blackberry (Rubus villosus), and Raspberry (Rubus occi- 
clenialis).” He adds that it probably mines other species of 
Rosaceae. On page 50 of Yol. Y. of the same journal Mr. C.. 
again mentions this insect in connection with several others that 
“feed indifferently on the leaves of Crataegus, Prunus, and Malus;” 
and in the sixth volume (p. 150) he makes a similar mention of 
its food plants. 

In the Stetiiner Enfomologische Zeitung (Yol. XXXIY., p. 222), 6 
Messrs. Frey and Boll publish a brief description of this insect 
from specimens found by them in Germany mining the leaves of 
apple-trees imported from America. 

There was next recorded an additional food plant of the species 
—the dewberry {Rubus canadensis)—by Mr. Chambers, in the 
“Cincinnati Quarterly Journal of Science” (YoL II., p. 111). He 
adds: “Prof. Frey and Mr. Boll mention having bred a species 
from the leaves of the blackberry {Rubus villosus), which they con¬ 
sidered distinct from malifoliella, and described under the name 
of T. amea. They also state that they have bred an allied species 
which they describe as T. roseficola, The species from the black¬ 
berry I have known for several years. I have not considered it 
distinct from malifoliella, Clem.; and I regard the specimens bred 
from all the species of Rubus, Crataegus, and Pyrus as belonging 
to the same species—T. malifoliella, Clem. T. roseficola, I have- 
not seen; I incline to doubt its specific difference from mail- 
foliella.” 

In an article on “Tineina and their Food-plants” (Bull. U. S. Geol. 
& Geogr. Survey, Yol. IY.) Mr. Chambers mentions this species in 
the list of those feeding upon Crataegus, Pyrus coronaria, and 

. 

r 
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P. malus, but omits it from the lists of those affecting Prunus and 
Eubus, giving under the three species of the latter, Tischeria 
CBT16G from which we may conclude that he had changed his 
opinion about the identity of the forms found upon Pyius and 
Eubus, and had decided to consider them as distinct species. 1. 
roseticola is also given in this list as feeding on various species 

of rose”. • 
In his “Index to the Described Tineina of the United State.o and 

Canada,” published in the same volume as the paper last mentioned, 
Mr. Chambers gives these three species under their separate names, 
and does not treat them as synonyms. 

Finally, in 1883, Mr. A. E. Brunn published, in the Second Re¬ 
port of the Cornell University Experiment Station (pp. 150-15/), an 
article on the “Tineidae Infesting Apple-trees at Ithaca,. m wine i 
he gives an excellent account of the life history and habits of this 
insect (under the common name of the Trumpet Mine of the 
Apple), together with illustrations of the mine, larva, and imago. 
Mr. Brunn states that this species is the “most abundant of the 
Tineidae infesting the apple-trees at Ithaca, nevertheless it is not 
abundant enough to do them any material injuiy. 

Of the mine and its inhabitant Mr. Brunn writes as follows: 

“The mine, (see PI. YI,, Fig. la,) commencing in a glistening 
spot where the egg was laid, continues for a short distance as a 
narrow line, gradually growing wider, and then suddenly broadening 
out into an irregular expanded portion or ‘body of the mine, the whole 
having a trumpet-shaped appearance. The color of the mine on the 
upper surface is usually some shade of brown, although I have some¬ 
times observed it to be dirty white. From the under suiface of the 
leaf the mine would hardly be observed unless held, up towards the 
light or examined closely, when the mined portion of the leaf 
would be seen to be of a lighter shade of green than the lost. 
The linear portion of the mine on the . upper surface is crossed by 
crescent-shaped patches of white, which in many cases aie con¬ 
tinued for a short distance into the body of the mine. Often the 
miner after commencing the body of the mine will turn and eat 
around the linear portion, obliterating that part and causing the 
mine to appear like a blotch mine. In such cases the white cres¬ 
cent-shaped patches will be found somewhere in the body of the 
mine, indicating the position of the linear portion. These white 
markings are, however, wanting in some instances; but as the coioi 
of the linear portion of the mine is a little darker brown than the 
rest, we can still tell where the mine commenced. The position of 
the mine on the leaf is variable, it may be along the edge of the 
leaf causing it to curl over at that point, or along the midub, or 
else between these points. As the leaf dries the mine assumes a 
tentiform shape. , 

* * * “If any foreign body is brought into contact with the 
long hairs covering the larva, it will be observed to support itself 
by some of its middle segments and rapidly vibrate the rest of . the 
body,—this probably being the only way to frighten ofr parasites. 



“The upper and lower surface of the mine of T. malifoliella is 
densely lined with silvery white silk. The excrement is deposited 
without the mine, through one or more openings which are situated 
at one end and on the lower surface of the mine. Within these clean 
and comfortable quarters the larva passes j^the winter. In the - '4 
spring the larva transforms to a pupa, at one end of the mine, 
making no cocoon, and in a short time forces its way partly out 
through the upper surface of the mine, and there gives forth the 
moth. The tearing of either surface of the mine causes the larva 
to die, as it seems bound to get out if it can, and once out it can 
neither return nor build a new mine.” 

DESCRIPTION. 

“Larva (PL VI., Fig. lb).—Length, 5 mm. (.2 in.). Head small, 
pointed, retractile, and bilobed. Form flattened and tapering to 
the rear from the second or third thoracic segment. First thoracic 
segment twice as wide as head, but not as wide as the second thor¬ 
acic segment. The last three abdominal segments are rounder and 
considerably narrower than any of the others. Between the first and 
second, and second and third thoracic segments are distinct folds. 
General color light green, with a brown, or even black, head. The 
large dark markings represented in the figure on the first thoracic 
segment are internal. No true legs, but four pairs of not very promi¬ 
nent prolegs, also anal legs. Three hairs on each side of the thoracic 
segment and two on each side of the remaining segments. Tentacu- 
liform appendages and numerous hairs on anal segment. (PI. VI., 
fig. lc.) On each side of the dorsal surface of the third, fourth, 
fifth, and sixth abdominal segments there arise from the same 
point two short stiff hairs. A prominent ridge on each side of 
the lower, and two deep depressions on each of the thoracic seg¬ 
ments.”—Brunn (l. c.). 

Pupa.— Mr. Brunn remarks that the pupa is unknown, the 
tineid having proved with him so difficult to rear, that he “hes¬ 
itated about opening many mines,” and is, “therefore, unable to 
describe the pupa.” Out of a large number of mines examined, I 
have found a single pupa, which may be described as follows: 

Length, 4.5 mm.; width, 1.2 mm. Antennal sheaths extending 
nearly to posterior end of third segment from last. General color 
light yellowish brown. A quadrangular space on dorsum of all the 
segments from the first thoracic to the third from the last ab¬ 
dominal, inclusive, has a darker brown ground color, the general 
appearance of which is rendered still darker by the short, stout, 
sharp-pointed tubercles with which the surface is studded; color 
of . dorsum of head and thorax slightly darker than ventrum. Body 
sparsely furnished with moderately long, somewhat spinose hairs. 
On each side of front of head, which forms a blunt projection, 
arises a sharp, curved, horn-like process, projecting forward and 
outward, and which when viewed from the side is seen to be bi- 
dentate. Tip of last abdominal segment flattened, and furnished 
at edges with a row of short tubercles curving slightly forward. 
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This pupa is easily distinguished from that of Ornix geminatella 
by the horn-like projections of the head, the shorter antennal 
sheaths, and the row of tubercles on the last abdominal segment. 

Imago.—“Head and antennae shining dark brown, face ochreous. 
Tore wings uniform, shining dark brown with a purplish tinge, 
slightly dusted with pale ochreous; cilia of the general hue. Hind 
wings dark gray; cilia with a rufous tinge.”—Clemens (l. c.). 

The alar expanse is 7.5 mm. (.3 in.). 

DISTRIBUTION. 

I find that this species is very generally distributed throughout 
Illinois, being common in nearly all the nurseries and orchards 
examined during the past season. The specimens originally de¬ 
scribed by Dr. Clemens were presumably from Pennsylvania, and 
those bred by Mr. Chambers were probably found at Covington, 
Kentucky. Mr. Brunn reports it common at Ithaca, N. Y. Hence 
I believe that the following list includes all the American locali¬ 
ties in which the species has as yet been recognized, though there 
is little doubt that it is fouud over a large portion of the states 
between and adjacent to the ones named: 

Illinois.—Bond, Champaign, Crawford, Edwards, Effingham, 
Jackson, Jefferson, Marion, McLean, Monroe, Randolph, St. Clair, 
and Washington counties. (Weed). 

Kentucky.—Kenton, Co. (Chambers). 

Michigan.—Ingham Co. (Weed). 

New York.—Tompkins Co. (Brunn). 

Pennsylvania.—Northampton Co. (Clemens). 

LIFE HISTORY. 

It will be noticed that a discrepancy as to the stage in which 
this insect hibernates occurs between the statements of Mr. Brunn 
and Dr. Clemens, the former saying that it passes the winter as 
a larva, and the latter, as a pupa. I have examined a large num¬ 
ber of the mines late in autumn as well as throughout the winter 
and early spring, and never have found the pup?e earlier than 
April 9, up to this date the larvae being invariably present. 

Briefly recapitulated, the life history of the species is this: The 
small brownish moth deposits an egg on the surface of the leaf, 
from which there soon hatches a minute greenish larva which be¬ 
gins mining the leaf, making at first only a narrow mine, but 
gradually widening it as it grows older. When full grown it is 
about two tenths of an inch long, flat, with a green body and 
brown or black head. It pupates within the mine, and in due 
season emerges as a moth. 

The apple Tischeria is very easily recognized by the peculiar 
mine of the larva, so that its presence can be detected at any sea- 

—4 



son of the year. As will have been suggested from the statement 
of the way in which this insect hibernates, it may be very easily^ 
disseminated by means of young apple-trees from nurseries, > either 
in the leaves that remain attached to the tree, or those which oc¬ 
casionally get into the packing boxes. 

PARASITES. 

Mr. Brunn (l. c.) bred two species of Clialcididae, Sympiezus 
lithocolletidis, Howard MSS. and Astichus tischerice, Howard MSS., 
from the apple Tischeria. We have bred the former of these at 
Champaign, the species having been kindly determined by Mr. 
Howard/who writes that the descriptions of these species have 
never been published. Mr. Howard has also described' another 
chalcid, Elaswus pullatus, which was supposed to have been bred 
from the apple Tischeria. 

REMEDIES. 

I doubt whether the injuries of this insect in the orchard are 
ever sufficiently serious to repay the labor required foi the appli¬ 
cation of the only remedy for the pest now known,—that ot gath¬ 
ering and burning the fallen leaves; although I believe that this 
operation would pay in the nursery, where the leaves can be easily 
gathered, and several other injurious species would be destroyed 

at the same time. 
--- — 

* U. S. Dep. Agr., Div. Ent Bull., No. 5, p. 3u. 

I 

/ 
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The Apple Ornix. 

(Ornix geminatella, Packard.) 

Order Lepidoptera. Family Tineid^:. 

Fig. 2. Ornix geminatella, Pack. 2, adult moth; 2a, position of moth when at rest; 2b, apple 
leaf showing mines and cocoons; 2c, larva; 2d, lateral view of pupa; 2c, ventral view of pupa. 

[A small, slightly hairy, worm inhabiting a tent-shaped mine 
on the under side of the apple leaf. When full grown, leaves 
the mine, making a silken cocoon in the upturned edge of the leaf. ] 



LITERATURE. 

This insect was first briefly described as Lilhocolletis gemma- 
tella by Dr. A. S. Packard (“Guide to the Study of Insects,” pp. 
353, 354; pi. 8, figs. 15—15c). The larva is said to have been 
abundant on the leaves of apple and pear in the vicinity of Salem 
during the summer of 1869. Dr. Packard writes: “The moth is 
of a dark slate-gray, without any prominent markings, with oclireous 
hairs on the top of the head. There is a black round spot on the 
middle of the inner edge of the wing. On the outer edge is an 
eye-like spot, pupilled with black like the ‘eye’ in a peacock’s tail. 
The antennae are dark, ringed with a pale slate color. It expands 
.30 of an inch. The larva is a pale livid reddish with a black 
head and cervical shield, and .14 of an inch in length. It was 
first discovered about the middle of August, hanging from a branch 
suspended by a thread. From this time it became abundant, until 
the leaves began to fall in the first week of October; nearly 
every leaf on some of the pear- and apple-trees having a mine. 

* * * Usually the larva draws two leaves together or folds 
one up, and as it eats its way along the surface of the leaf, leaves 
its excrement filling up the space behind, thus making blotches 
and otherwise disfiguring the leaves. In this mine it transforms 
into a long slender pupa, which may be found surrounded with 
the castings of the larva. The moths first appeared August 19, 
and flew in-doors at night attracted by the light.” 

This account does not exactly agree with the usual habits of 
the species, as observed by later writers, though in exceptional in¬ 
stances the larvae may behave as here recorded. In the great ma¬ 
jority of cases, as noted elsewhere in this paper, the larvae do not 
pupate in their old mines, but make new ones by turning down 
the edges of the leaves. 

The species is next mentioned by Mr. Y. T. Chambers, in the 
“Canadian Entomologist” for November, 1871 (Yol. III., p. 183), 
where, in writing of the described species of the genus Litho- 
colletis, he says: “L. geminatella, Packard, is said to be dark 
slate-gray, without prominent markings, but with a round blacl 
spot on the middle of the dorsal margin, (like a Bucculatrix?) 
and an apical ocellus. The larva is pale livid reddish, (unlike 
any known Lithocolletis larva, but not unlike some Gracillariae) 
It feeds on leaves of apple and pear trees, between two leaves, oi 
in a fold of a leaf (This is very unlike a Lithocolletis.”) 

In the “Canadian Entomologist” for March 1873 (Yol. Y., p. 50) 
the insect is re-described as new by Mr. Chambers, (under tin 
name of Ornix prunivorella), who gives Kentucky as its habitat 
Of its life history he writes: “The larva mines the leaves o: 
apple-trees (Malus), and wild cherry-trees (Prunus serotina) 
making a large tentiform mine on the under surface, which can onlj 
be distinguished from that of Lithocolletis cratcegella, Clem., in th( 
same leaves, by its larger size. It is at first a short, crooked mine 
which ends in the large tentiform mine. It leaves the mine t( 
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* * * I have 
may be found 

)upate under the edge of the leaf turned down, 
lever found it feeding on haw leaves. * * * It 
n all stages through the summer and fall.” 

In the “Cincinnati Quarterly Journal of Science” (Yol. II., p. 
!01), Mr. Chambers, writing of the Tineidse found in the far 
Yest, mentions having collected the mines of Ornix prunivorella 
n the leaves of wild cherry on the mountains, “both on Clear 
>eek, at Spanish Bar, and on Fontaine qui Bouille, near Manitou; 
ltitucle, 8,000 feet.” 

In the Bulletin of the U. S. Geological Survey, (Yol. III., p. 
33), the same writer, in an article on the “Tineina of Colorado,” 
emarks that this species is “found mining the leaves of the wild 
herry in the mountains up at least to 8,000 feet altitude.” Later 
n the same article, (p. 141), in enumerating the localities from 
yhich the species treated have been previously reported, he in¬ 
cludes O. prunivorella in a list of seven species which have only 
>een found in Colorado and in latitude 35° to 40° in the Missis- 
ippi Yalley. 

In an article on the “Food-plants of Tineina,” published in the 
aine connection, Mr. Chambers mentions (p. Ill) this species as 
eeding upon wild cherry (Cerasus serolina), but, strangely enough, 
>mits it from the list of those feeding upon apple, although, in 
connection with the original description, he remarks that “the 
arva mines the leaves of apple-trees.” In this list Lifhocollelis 
leminatella is not mentioned. 

In 1882, Lord Walsingham, the eminent English authority on 
nicrolepidoptera, published in the Transactions of the American 
Entomological Society (Yol. X., p. 194), some “Notes on Tineidse 
>f North America.” This paper wTas the result of a study of sev¬ 
eral American collections of these moths that had been sent him, 
nany of the specimens being types of American species. On page 
.94, in speaking of certain of these specimens, he says: 

“I think these may be Ornix prunivorella, Cham., although that 
tutlior does not record that the larva of that species feeds on 
ipple or pear. These specimens are not in good condition, and it 
s impossible, in so difficult a genus as Ornix, to be quite certain 
o wffiat species they belong. 

“They are the types of LUhocolleiis geminatella, Packard, ac- 
•ording to the label attached to the second specimen, but they 
mdoubtedly belong to the genus Ornix.” 

From the statement just quoted, to the effect that Chambers 
does not record that the larva of O. prunivorella feeds on apple, 
t is evident that Lord Walsingham had been misled by the omis¬ 
sion in the list of food plants noted above. 

And finally the life history of the species is elaborately dis¬ 
missed, under the name Ornix prunivorella, by Mr. A. E. Brunn 
n the Second Report of the Cornell University Experiment 
Station (pp. 151-154; PI. Y.). This author applies to the 



species the popular name of “The Unspotted Tentiform Mine 
of the Apple,” and states that it is common about Ithaca, but not 
sufficiently abundant to be seriously injurious. He remarks that 
when the larvae are nearly mature, they leave the old mines and 
make new ones. The latter operation is described as follows: 

“Quite a dense, but still very transparent covering is spun on the 
under side of the leaf. * * * While weaving these threads 
from side to side over the space to include the so-called mine, the 
larva rests on the threads already spun. In this way the larva 
may by its weight aid in causing the mine to assume its tentiform 
shape. When this covering is completed, the larva crawls in be¬ 
tween it and the leaf, and completes the mine from the inside, by 
spinning more threads from side to side, and drawing the edges 
of the mine very close together. The under surface of the mine 
thus becomes more opaque from more silk, being spun there and 
also as the silk itself, which is at first white, becomes brown. ’ 

Concerning the later history of the larva, Mr. Brunn continues. 

“Soon the larva commences to feed, beginning at one end of the 
mine, and eating everything clean as it goes, excepting the small 
veins and upper epidermis. When through eating, or when all 
the parenchyma in the mine is eaten, the larva leaves the mine . 
by an opening which it makes in the under surface, and either 
pupates in another portion of the same or a different leaf; or,, if 
not through feeding, it makes a new tentiform mine on the disk 
of the’ leaf, or turns over the edge of the leaf, and feeds on the 
infolded portion. * * * The larvae deposit the small, rounded 
pellets of frass in an irregular heap at one end of the mine. 

“When about to pupate the larva leaves the mine through a 
small circular hole which it makes at one end and on the under 
surface of the mine, goes to some portion of the edge of the leaf, 
either on the upper or lower surface (very seldom on the lower), 
folds the edge over itself, bringing it close, down to the surface 
of the leaf by silk, and then spins around itself, in this roll, a 
delicate silken cocoon. Within this cocoon it casts its larval skin 
and tranforms to a pupa, remaining in that condition throughout 
the winter. It takes less than twenty-four hours for the larva to 
make the roll within which it pupates. In exceptional cases the 
larva will spin its cocoon in the fold of the leaf caused by its 
mine, and at some distance from the edge of the leaf. Often the 
larva goes to the very tip of the leaf, and brings the two edges 
together, making its cocoon within this fold. The pupae I have 
collected as early as October 3 and the larvae as late as October 26. A 
young white larva which I collected November 6, turned gray upon 
placing it in alcohol. In the spring the pupae transform to dark 
steel-g"ray moths, which, when at rest, assume the position shown 
in PI. I., Fig- 2a.” 
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NOMENCLATURE. 

Lord Walsingham, in the paragraph cited above, states that 
Packard’s species geminatella undoubtedly belongs to the genus 
Ornix, and that the type specimens then before him were proba¬ 
bly the same as O. prunivorella,—a probability which would have 
doubtless been greatly strengthened in his mind had he not been 
under the erroneous impression that the latter species had never 
been bred from apple. Dr. Packard’s figures agree very well with 
Chambers’s description and with the excellent descriptions and 
figures of Mr. Brunn, as well as with specimens collected and bred 

by the writer. 
In order to be as certain as possible of the identity of the two 

species I sent specimens of larvae which, without doubt, belonged 
to the species described by Chambers as prunivorella to Dr. 
Packard with the request that he examine them to see it they 
were similar to the ones from which he bred L. geminatella. in 
response he writes as follows, under date of December 15, loob. 
“I have examined the Ornix prunivorella— two larvae—white, ex¬ 
actly of the size and shape of my geminatella, which I have not 
seen for nearly twenty years. Mine was a uniformly brown cater¬ 
pillar, but the spots on prothoracic segment were not as distinct 
as appears in your specimen, yet in my figure I see tliey are 
represented I suppose the alcohol brings out the tubercles moie 
distinctly than in life. It may be safe to regard the two species 
ns the same, since Chambers bred it from the apple. On turning 
"to Emerton’s original drawing I see the spots on the thorax aie 
represented just as in your specimen. My description on the 
sketch says: ‘Color pale livid reddish, suspended by a thread to 
the tree.’ On the whole, then, I conclude that the larvae you send 
are those I described as L. geminatella.” 

The difference in the colors of these different larvae may easily 
be accounted for on the supposition that Dr. Packard s specimen 
was not full grown, for, as has been remarked by Mr. Brunn, 
these larvae are flesli-colored when young. 

In the light of these various observations, the writer believes 
that he is justified in treating these supposed species as the 
same; and, as Dr. Packard’s name has priority, in calling the in¬ 
sect Ornix geminatella, Packard. 

DESCRIPTION. 

Mr. Brunn has so carefully described the two earlier stages of 
this insect that I cannot do better than to quote his description m 

| full. 
“Larva.—When full grown 6. 8 mm. (.27 in.) in length. Color 

, grayish; when young flesh colored. Head light brown and about 
one" half as broad as the first thoracic segment, which is light yel¬ 
low. Form cylindrical with the last three or four segments of 
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the abdomen tapering slightly. With the exception of the head 
and first thoracic segment there are on the dorsal surface four longi¬ 
tudinal rows of white elevations, each segment having at or near 
its middle one of these elevations in each row. There are also two 
rows of similar elevations on each side of the larva. Towards 
the caudal end of the larva the two middle dorsal rows run to¬ 
gether. Other rows of tubercles disappear in the last abdominal seg¬ 
ments, leaving fewer white elevations on these segments than on the 
others. From each of these elevations arises a hair of consider¬ 
able length. On or near some of the tubercles of the middle dorsal 
rows arises a second but quite short hair. Also numerous .small 
hairs on the head, first thoracie segment, and anal segment. Upon 
the dorsal surface of the head are four very black conspicuous 
spots and on each lateral surface an indistinct one. Also on the 
dorsal surface of the first thoracic segment are four similar but 
larger black spots. Thoracic, abdominal, and anal legs well de¬ 
veloped. The thoracic legs have the outer surface almost entirely 
black and smooth, while the inner surface is gray and furnished 
with hairs. Abdominal and anal legs of same color as the larva. 

“Pupa.—Length from head to the end of the antennal sheaths 
Breadth at widest part 1 mm. Antennal sheaths ex¬ 

tending beyond the anal segment. Head furnished with quite a 
prominent pointed beak. Two rows of hairs on the dorsal surface 
and two on each side, the lower row on the sides being made up 
of two hairs placed close together on each segment. No hairs 
on the head. Color: brownish yellow, with the exception of the 
beak, which is black, and the dorsal surface, wdiich is brown or 
dark brown. The color of the dorsal surface is due to a roughened 
rectangular brown patch on all of the abdominal segments but the 
last, each patch taking up the greater part of the dorsal surface 
of the segment upon which it is placed, and extending nearly to the 
sides and almost to the following segment. These dark patches 
can be readily seen even in the cast off pupa skin.”—Brunn, 
Second Bep. Cornell Univ. Exp. Station, p. 153. 

Imago.—Bark steel-gray, almost brown. Labial palpi white,, 
each joint tipped externally with dark steel-gray. Antennae of the 
general hue, faintly annulate with whitish. Thorax and primaries 
dark steel-gray, the primaries with about nine faint whitish costal 
streaks, the first near the base, and the last at the apex, 
becoming gradually longer from the base to the apex, all faintly 
dark margined internally, the last three or four nearly perpendic¬ 
ular to the costal margin, crossing the icing and uniting near the 
dorsal margin, where they are very narrow and indistinct. A small 
black apical spot, behind which are three dark hinder marginal 
lines in the cilise, the first of which is at their base, and becomes 
furcate in the dorsal cilise; the second is at the middle; and the 
third at the apex of the cilise. The one at the base of the cilise 
becomes furcate at the dorsal cilise. Ah ex. \ in. Chambers, Can. 
Ent. vol. V., p. 50. 
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DISTRIBUTION. 

Accepting the synonymy given above, the localities in which' 
this species has been recognized may be summarized as follows: 

Colorado. (Chambers.) 

Illinois. Bond, Champaign, Crawford, Edwards, Effingham, 
Jackson, Jefferson, Madison, Marion, McLean, Montgomery, Monroe, 
Randolph, St.Clair, Wabash, and Washington counties. (Weed.) 

Kentucky. Kenton Co. (Chambers.) 

Massachusetts. Essex Co. (Packard.) 

Michigan. Ingham Co. (Weed.) 

New York. Tompkins Co. (Brunn.) 

This insect, like most leaf miners, may very readily be dissemi¬ 
nated by the leaves that occasionally remain attached to young 
fruit trees during winter. 

LIFE HISTORY. 

The life history of this insect may be briefly characterized as 
follows: The grayish brown moth lays its eggs on the leaf, and 
the young larvae as soon as hatched begin eating the parenchyma 
of the upper side of the leaf. When full grown they leave their 
old mines and make new ones by turning over the edges of the 
leaves. Here they pupate, and in a short time emerge as moths. 
They usually pass the winter in the pupa state, though, from the 
fact that I have found untransformed larvae as late as November 
24, I suspect that they may occasionally hibernate as larvae. 

PARASITES. 

Mr. Brunn bred two species of parasites from the apple Ornix— 
Sympiezus lithocolletidiv, Howard, MSS., and Eulophus minutus, 
Howard, MSS. We have bred from it a single undetermined chalcid, 
and a great number of a new species of Apanteles which I have 
described under the name of Apanteles, ornigis .* These parasites 
spin peculiar, banded, white cocoons which are swung like ham¬ 
mocks within the leafy cocoons of the host. 

REMEDIES. 

The remarks concerning remedies for the apple Tischeria apply 
with equal force to the present species. 

* “Notes on Some Illinois Microgasters, with Descriptions of New Species.” Bull. Ill. St. Lab. 
Nat. Hist., Vol. III., Art. I. 



The Apple Leaf Skeletonizer. 

(Pempelia hammondi, Piley.) 

Order Lepidoptera. Family Pyralid^:. 

Fig. 3. Pempelia hammondi, Riley, a, larva, natural size; b, one of middle segments of larva, 
-magnified; c, head and first three segments, dorsal view; d, adult moth. 

[A brownish or greenish larva one half inch long, with scat¬ 
tered hairs, which spins a web on the upper surface of the leaf and 
eats the parenchyma, giving the foliage a scorched appearance.] 

This insect is one of the most destructive species with which 
the nurseryman has to contend, nearly rivaling in the extent and 
seriousness of its injuries that species which I think must head 
the list of leaf-eating nursery pests—the lesser apple leaf roller 
(Tercis minuta). It seems very generally distributed throughout 
Illinois, having been observed during the past season doing seri¬ 
ous injury to apple-trees, both in the orchard and nursery, in 
McLean, Champaign, and Marion counties. It was first reported 
from this State a quarter of a century ago, and does not as yet 
seem to have become destructively numerous either in the Eastern 
or far Western States. 
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LITERATURE. 

The first mention of this insect which I am able to find occurs 
on page 32 of Volume II. of the “American Entomologist, m a 
brief note concerning “Apple-tree Worms,” being a reply to a 
query of Mr. H. K. Vickroy, of Champaign, Illinois, who had found 
the larva “doing considerable damage to the apple-tree at that 
place. The editors there say: “These larvse were first communi¬ 
cated to us by A. C. Hammond of Warsaw Illinois early in 
September, 1868; and subsequently, at the Illinois State lair, 
.specimens were shown to us by W. T. Nelson, of Vi mmg on, 
Illinois. At the latter end of May, 1869, we bred the moth from 
them, and a full account of the species, illustrated by figures, will 
appear in the Second Annual Report of the senior editor, llie 
mode in which this larva operates on the apple-tree is by tying 
together the leaves with silken cords, forming a mass of consid¬ 
erable size inside which it lives gregariously, skeletonizing the 
leaves that it has thus appropriated, and filling them with its gun- 
powder-like excrement. It was so abundant m 1868, near V arsaw 
and Quincy, as nearly to strip many trees, especially in young 
orchards that were in an unthrifty condition * * * ' • i0 
distinguish our species from the Rascal Leaf-crumpler, we may 
call it, in English, ‘Hammond’s Leaf-tyer’ (Acrobasis hammondi, 

n. sp).” 
Blit on account of the untimely death of the senior editoi, Mi. 

Walsh, November 12, 1869, the Second Report alluded to in the 
above paragraph was never published, and the next mention or the 
species occurs in Dr. Riley’s Fourth Report as State Entomologist 
of Missouri (p. 44), where its life history and habits are treated 
of, the descriptions being accompanied with illustrations or the 
moth and larva. Concerning its habits and the effect of its in¬ 
juries, Dr. Riley writes as follows: 

“In the fall of the year the foliage of trees in young orchards, 
and especially in the nursery, often wears a blighted, corroded, 
rusty look, and upon carefully examining it such appearance will be 
found to result from the gnawings of this little Skeletomzer. A 
badly infested orchard or nursery presents such a decidedly seared 
aspect that it attracts attention at a great distance; and while 
traveling by rail I have often pointed out the work of this insect 
and felt as sure of its presence in certain orchards, as though I 
had closely examined the trees. 

“The rusty appearance is produced by the worm s feeding solely 
on the green pulpy parts of the upper surface of the leaf, and 
thus leaving untouched the more fibrous frame-woik. In some 
cases the pulpy portions are eaten off very thoroughly, so that 
nothing remains but the semi-transparent epidermis belov, and 
the net-work of veins; but more usually a certain amount of the 
parenchyma is left, and this it is which acquires a bright mst- 
red appearance. The worm always covers the leaf with loose ten¬ 
der silken threads, with which it mixes numerous little black, 
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gunpowder-like excrementitious grains; and it is under this cover¬ 
ing that it feeds. It is semi-gregarious, either living alone on 
the leaf, or in company within a bunch of leaves tied together. 

* * So far as we now know there is but one annual 
brood of the Apple-leaf Skeletonizer; but the moths issue very ir¬ 
regularly, and the worms may be found all through the summer, 
but particularly in the fall, as long as the leaves remain on the 
tree. I have found but partially grown worms as late as Novem¬ 
ber—unfortunates that seemed doomed to a wintry death. The 
moths commence to make their appearance in the vicinity of St. 
Louis by the first of May, but I have had them issue as late as 
the last of July.” 

In a letter from Mr. A. C. Hammond, published in the same connec¬ 
tion, there is described a peculiar effect of the attack of these skeletoni- 
zers which is not mentioned in any of the later articles concerning 
the species, and which I have never seen in the field—that of 
causing the fruit to fall when about one fourth growm. In the 
orchard in question the larvae were at work in great numbers in 
June, 1869, and it was “found that the worms generally inclosed 
two or three apples within the mass of leaves, and that they were 
feeding upon these as well as upon the leaves, of course causing 
them to drop.” Mr. Hammond adds: “Their ravages were prin¬ 
cipally confined to a few varieties. The yellow Bellflower, Wine- 
sap, and Ben Davis appeared to be their favorites. They had 
caused fully one half of the fruit to fall from several hundred 
trees in my orchard.” 

Mr. Biley also records having bred from the larvae of this species 
“two small Ichneumon flies, one of which is a Microgaster” which,, 
he says, were accidentally destroyed before being described; aud 
mention is made of the fact that “the larva of some lace-wing fly 
(Chrysopa) also preys upon it.” 

In a treatise on the Economic Entomology of Illinois, published 
in the Seventh Report of the State Entomologist (1877), Prof. G. 
H. French quotes (p. 252) portions of the two articles above re¬ 
ferred to, but gives no original observations and adds nothing to 
the existing knowledge concerning the subject; although the recom¬ 
mendation is here first made that the arsenites be used as a remedy. 

In an article concerning “Orchards and Insects” published in 
the Transactions of the Iowa State Horticultural Society for 1882, 
Hon. J. N. Dixon, of Oskaloosa, Iowa, discusses the skeletonizer 
and several related species, including the lesser apple leaf roller 
(Teras minufa), stating that both these species are single-brooded 
in his latitude. But as—while dissenting in part from the results 
of previous writers and claiming to have originally and independently 
worked out the life histories of these species—he falls into the 
only error they have made,—that of considering Tercis Cinderellar 
Riley, and Teras malivorana, LeB. (recently proven, as stated 
elsewhere in this paper to be dimorphic forms of one species—the 
Teras minuta of Robinson) as distinct species; and as he states 
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-that both these species always pupate “under the surface of the 
ground and never in the leaves,” while generally at least the 
reverse of this is the case, his assertion may reasonably be 
doubted. Mr. Dixon recommends for the whole list of leaf-eating 
orchard insects what he calls the “tramping remedy,” which con¬ 
sists simply in pasturing various kinds of stock in the orchard. 
He also advocates spraying the foliage with white arsenic in water 
solution. 

In 1883 Mr. Wm. Saunders published a short article concerning 
this insect in his excellent treatise on “Insects Injurious to Fruits,” 
but records no original observations, and adds nothing to our 
knowledge of its life history. 

No further records of observations upon this insect were pub¬ 
lished, so far as I am aware, until 1881, when Prof. S. A. Forbes 
noted the damage done by it in nurseries in McLean county, Ill., 
mentioning the suggestive fact that varieties having thick or woolly 
leaves are least liable to'injury (Trans. Ill. St. Hort. Soc., 1884, 
p. 124; 14th Rep. St. Ent. Ill. pp. 97, 98). 

In Bulletin No. 11 of the Division of Entomology of the U. S. 
Department of Agriculture (p. 20), submitted in January, 1886, Mr. F. 
M. Webster reports the results of some experiments on this insect 
made with soluble pinoleum and Hammond’s slug shot. A solution 
of fifteen parts of the former substance with eighty-five parts 
water was sprayed over the leaves September 15. the result being 
that “probably seventy-five per cent, of the larvae were destroyed; 
but full grown larvae were observed on the leaves October^ 1. 
Leaves seriously affected by larvae were dusted with slug shot Sep¬ 
tember 15, when no dew was on them, the result being that the 
next day fifty per cent, of the larvae were dead. Other applica¬ 
tions followed with similar beneficial results. 

DESCRIPTION. 

The following are the descriptions of the three stages of the 
insect, as given by Riley (4th Mo. Ent. Rep., p. 46): 

“Larva.—Length, 0.45-0.50 inch. General color olive, or pale 
green, or brown, with a broad dark stripe along each, side of back. 
Tapers slightly both ways, joints 4-12, inclusive, divided into two 
transverse folds. Freckled with numerous pale specks and with 
piliferous spots, the specks often taking the. form of two pale 
broken lines along the upper edge of dark stripe. The piliferous 
spots are pale with a central black dot, and are best seen in the 
dark specimens. On joints 4-12, inclusive, they are placed four in 
a square on the middle of the back, and four more each side, the 
two upper lateral ones being on the anterior fold, the stigmata 
appearing as minute rufous specks between them. Both these 
spots are often double. The third lateral spot is on the posterior 
folds, and the fourth is subventral and anterior. The hairs pro¬ 
ceeding from these spots are long and setaceous. Head horizontal, 
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freckled, pale behind, tinged with green in front and with a few 
long hairs. Joint 1 also freckled and with a large black pilifer¬ 
ous tubercle with a pale basal annulation and in range with mid¬ 
dle of dark stripe. Joint 2 with similar black tubercles with a 
white center and replacing the uppermost lateral pale spot. There- 
are but two of the small pale dorsal piliferous spots on this joint, 
(between the tubercles), as well as on joint 3. Beneath immacu¬ 
late, except that the thoracic legs have sometimes a few dusky- 
dots. 

“In the very dark specimens the head, cervical shield, and anal 
plate remain pale. The cervical shield is then well defined with 
four small piliferous specks at anterior edge, and the large shiny 
tubercle forms the extreme anterior angle. 

“In many specimens the subdorsal dark stripe is obsolete or sub- 
obsolete, but even then the four black tubercles on joints 1 and 2 
characterize the larva sufficiently. 

“Described from numerous specimens. 

“Pupa,—0.24 inch long; rather stout and short, with two minute- 
diverging spines and a few stiff bristles at tip. 

“Imago.—Average expanse 0.48 inch. Front wings glossy pur¬ 
plish brown with two silvery gray transverse bands dividing the- 
wing on costa in about three equal parts, the basal band sharply 
defined outwardly and alwrays extending to inner margin, the pos¬ 
terior band never extending more than half way across the wing, 
and generally not more than one third, ill defined. In some 
specimens the basal transverse band is quite narrow, with the- 
basal space a shade paler than the median: in others the band 
forms a double line. In some specimens, also, a narrow pale 
transverse line outside the second band, and a pale terminal shade,, 
are visible. Hind wings uniformly paler gray. Under surface 
glossy gray, with no marks, the front wings a shade darker than 
the hind. The male differs from the female in the basal portion 
of the antennae being curved, and the curve filled with a tuft o£ 
scales. 

“Described from numerous bred specimens.” 

DISTRIBUTION. 

It is probable that when left to its own resources this insect 
would spread very slowly; but there is great danger of its being 
carried from place to place through the agency of man. Especially 
is it liable to be introduced with trees from the nursery, unless 
they are thoroughly stripped before being sent out, and no dead 
leaves allowed to cling about the roots or get into the packing 
boxes. A case in point is that of a fruit grower in Sangamon 
county, Illinois, who purchased trees from nurseries infested by 
the species and was afterwards greatly troubled by their presence. 
So far as can be learned the insect had not before been observed 
in the locality in question. 
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I am informed by Prof. C. H. o i m ^ j * "i\ t * 
on microlepidoptera, that this species does not occur in Maine, 
and that he does not remember having seen it in any collection 
made in the East. It is quite generally distributed throughout 
Illinois, however, and is reported from some of the adjacent states. 

LIFE HISTORY 

Most of the facts concerning the life history of the apple leaf 
skeletonizer are given in the above extracts; but the note slips ot 
the State Entomologist’s office prove one new point ot importance 
which should here be given; viz., that this species, contrary to 
the opinion heretofore prevailing, is double-brooded, at least m the 
latitude of Central Illinois, and probably farther north. 

A lot of larvse obtained at Normal July 7, 1886, were transferred 
to breeding cages at Champaign and fed upon apple leaves On 
the 12th July many had changed to pupae and on the -hth ot 
the same month the moths began to emerge. The breeding notes 
of the office for the years 1883 and 1884 show that moths ot the 
second brood were similarly bred during each of those seasons 
from larvse obtained in early summer; and on August b, 
the adult moths were collected at Normal on the leaves of apple- 
trees in the nursery. 

Briefly recapitulated, then, the life history of the species is as 
follows: The small purplish gray moths, expanding scarcely hail 
an inch, lay their eggs, probably, on the leaves or tender twigs of 
the apple late in spring or early in summer, the larvse soon hatching 
and beginning to eat the parenchyma of the leaves, and, as they glow 
older, spinning a slight protective silken web on the upper surface ot 
the leaf, beneath which they continue their destructive work. When 
full grown they vary from an olive or pale green color to brown; 
are about half an inch long; and have four black shining tubercles 
on the back just behind the head. About midsummer these larvse 
pupate in slight cocoons formed usually on the leaf, and about 
two week later the moths emerge. Eggs are laid by these tor the 
second brood of larvse, which form cocoons before winter sets in 
and hibernate as pupae, the moths from them emerging the follow¬ 
ing spring. But this species is very irregular m its development, 
it being easy to find larvse of nearly all ages almost any time 
during the season. The second brood is usually much moie nu¬ 
merous than the first, and consequently the injury is most notice¬ 
able in September and October. I think it not impossible that m 
certain instances even three broods may be developed. 

It is probable that the larvse of this insect sometimes occur upon 
other trees than the apple, as specimens were received September 
22, 1884, from Sangamon county, Illinois, with the statement that 
they were injuring the leaves of plums and quinces. 
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PARASITES. 

Dr. Riley mentions having bred a Microgaster from the apple 
leaf skeleton izer. We have also frequently obtained specimens of 
an undescribed species belonging to the genus Bracon from the 
larvse of this insect. 

REMEDIES. 

Concerning remedies, Prof. Riley (l. c.) says: “A little hand 
picking at the proper time would do much to prevent its inju¬ 
ries, and I incline to believe that it may be extirpated by dusting 
the trees with air-slaked lime.” Prof. French has added the rec¬ 
ommendation that the arsenites be used, and Prof. Forbes has 
advised, in addition to this, that the fallen leaves in the nursery 
be burned to destroy the pupae. 

Early in July, 1886, I made some experiments with Paris green 
on skeletonizer larvae infesting nursery trees. The results showed 
that spraying with Paris green in the proportion of one ounce to 
eight gallons of water, effectually destroys the larvae without in¬ 
jury to the tree; and from some partial experiments made at the 
same time, which wrere interrupted by a heavy rain storm, I in¬ 
cline to believe that half this strength of solution would be suffi¬ 
ciently effective. 

The operation of spraying nursery stock with the arsenites or 
other insecticides is much simpler than is generally supposed. 
For stock of one year’s growth all that is necessary is to go 
through the field, lengthwise of the rows, with a wagon contain¬ 
ing a barrel of the solution, having a hand-force pump and spray 
nozzle attached, straddling about every tenth row, and spraying 
the five rows on each side. In this way a field can be gone over 
easily and rapidly and sprayed for the leaf roller, skeletonizer, and 
crumpler at comparatively little expense. I presume that for trees 
two or three years old it would be difficult to straddle the rows 
with an ordinary wagon without injuring them; but this difficulty 
may be easily avoided by omitting every eleventh row so that the 
wagon can pass through at any time. 

Special pumps on wheels, with spraying apparatus attached, are 
now manufactured for the purpose of spraying various crops with 
insecticides, and these would serve the present purpose admirably. 



The Leaf Crumpler. 

(Phycis indigmella, Zeller.) 

Order Lepidoptera. Family Pyralid,e. 

Fig. 4. Phycis indiginella, Zell, a, larva in its twisted case;':&, crumpled mass of leaves con- 
taining a number of larva?; c, anterior part of larva; if, adult motb. 

[A brownish larva about three fifths of an inch long, living 
within a horn-lil .e case surrounded by dead leaves. Hibernates 
as a larva within this case, which is attached to the twig. Eats 
young foliage in early spring.] 

This is one of the commonest leaf-eating orchard insects. It is 
, very generally distributed throughout Illinois and adjacent states, 
and often does serious damage to young fruit trees both in the 
orchard and nursery. 

LITERATURE. 

Zeller, in 1848, published the original description of this spe¬ 
cies under the name Myelois indiginella, in “Isis,” a rare old Ger¬ 
man periodical issued at Jena, by Oken, between the years 1805 
and 1848. The habitat of the insect is there given as “N. Amer- 



Tlie first recognizable notice of the species in American litera¬ 
ture which I am able to find, occurs in the issue of the “Prairie 
Farmer” for August, 1851, where, in an editorial article entitled 
“A String of Bugs” (in which are discussed the principal insect 
pests of that time), the following paragraph appears: 

“The Leaf Holler.—One of the insects of this tribe is now 
very common in all this region and needs more attention than he 
has yet received. In the Spring the insect is easily discernible by 
the little tuft of dry leaves which he has rolled, up and cemented 
together for his winter quarters. In each tuft will be found a very 
small worm, and sometimes a half dozen of them, and the tree will •, 
be covered with their habitations. Later, and when the leases 
appear—some of which are always near the house of the worm 
one is laid hold of, drawn to the cell, and gradually devoured. 
The worm at this time, July 1st, is perhaps three fourths of an 
inch long; encased in a sort of tube made of leaves, web, and jj 
cement. Out of this he will stretch himself fai enough to get 
hold of his food, and remain during the remainder of the time at 
leisure at home. In the spring, before the new leaves appear, the 
insects are easily found; and that is the proper time to attend to 
their case by picking off their nests and burning them. They 
fasten themselves on almost all fruit trees indiscriminately, but a 
seem to prefer the apple, quince, and plum. 

The next authoritative notice of the injuries of this insect ap¬ 
pears in the “Prairie Farmer” for September, 1853 (p. 330), in an 
article by Dr. Wm. LeBaron of Geneva, Ill., entitled “Observa¬ 
tions upon two Species of Insects ^ Injurious to Fruit Tiees. 
After treating at some length the life history and habits ot the 
apple leaf hopper (Empoci alb op i eta, Forbes), the writer continues: 

“The other injurious insect above mentioned is a leaf-rolling 
caterpillar, which I have seen briefly referred to in several num¬ 
bers of the “Prairie Farmer”, and which, therefore, I suppose to be 
somewhat extensively distributed throughout the West. 

“This insect passes the winter in a half-grown larval state, and 
is rendered very conspicuous at this season, by the little clusteis 
of dried leaves attached to the twigs of the apple- and plum-trees 
in which the larva? lie concealed,—sometimes singly, but often) 
two or three in company. Besides the covering of dead leases 
each larva is enclosed in an elongated, conical, and somewhat 
twisted case, rough externally, but of fine texture and polished 

surface within. 
“As soon as the foliage expands in the spring,, the caterpillarJ 

begins to devour the leaves in its immediate vicinity, diawing, 
them in around itself and confining them there by thieads of. 
web. It is thus enabled to feed at ease by protruding its body 
partially from the larger and open extremity of its case. 

“The larva arrives at maturity about the end of June. It is 
then about two thirds of an inch long, sixteen-footed, pale du 
green, with a brown head. It now slightly closes the mouth ot its 
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case, and changes into the chrysalis state. Before the middle of 
July the perfect insects begin to make their appearance in the 
character of small gray moths belonging to the family of Tinekke. 
The antennae setaceous and simple; labial palpi long and recurved; 
maxillary palpi short and distinct; wings narrow and applied to 
the sides of the body when at rest. Length four and a half lines, 
or less than half an inch. Color light gray, slightly varied above 
with brown. Across the end of the wings are three oblique black¬ 
ish lines, the terminal one consisting of a series of black points. 

“The larvae of this species, if permitted to multiply without 
check, would become a source of serious damage. Indeed, several 
years ago some of my plum trees became almost entirely covered 
with them. But by assiduously picking them off and burning them, 
my garden is now almost entirely free from them. In this opera¬ 
tion I have been assisted by some of our winter birds, especially 
the tree sparrow (Fringilla canadensis), which I have seen busily 
tearing open ’the clusters of matted leaves in search, no doubt, of 
the larvae concealed in them. 

“I sent specimens of this insect, and also a description of the 
leaf hopper mentioned above to my friend Dr. Harris, of Massa¬ 
chusetts, and have been informed that he has not met with either 
of them in the Eastern States.” 

In the issue of the same journal for May 17, 1860, Mr. Walsh 
publishes an extended account of the life history of this insect, 
for which he proposes the scientific name Pliycita nebulo, and 
suggests that it may be popularly known as the rascal leaf- 
crumpler. He had found the larvae feeding on the leaves of apple, 
crab, and plum-trees. 

The more important scientific portions of this article were re¬ 
published in the Proceedings of the Boston Society of Natural 
History for 1863 (Yol. IX., pp. 312, 313). 

There next appears in the “Prairie Farmer” for April 27,1867 (p. 
279), a note from a correspondent residing at Illiopolis, Ill., concern¬ 
ing a ‘ Worm on apple-trees, which is becoming very troublesome, and 
in many instances destroys the entire crop, and nearly always strips 
the trees of all early leaves.” From the description given, Mr. 
Piiley identified the insect as the leaf crumpler, and in reply gives 
a brief summary of its life history, with the following recom¬ 
mendations for its destruction: “There is no better method of 
destroying the worms than by picking and killing in winter, 
though you may do much quicker service by building fires in the 
orchard the latter part of June and July, into which the moths, 
unconscious of their fate, will plunge by hundreds, and thus a 
stitch in time will not only save nine, but fully ninety-nine.” 

Again in the issue of the same journal for August 3, 1867, ap¬ 
pears the query of a correspondent from Franklin county, Iowa, 
concerning an insect “that is injurious to trees, fastening itself 
upon the limbs and killing them.” Mr. Riley identified the insect 



as the present species and writes: “It is very troublesome and 
numerous indeed this year throughout the State [IllmoisJ. As 
tlie worms remain in their silken cases through the winter the best 
manner of destroying them is to plnck them from, the twigs at 
that season of the year, when they may be readily discovered, and 
to bnrn them. The moth which produces them should also be de¬ 
stroyed whenever seen.” 

About this time Mr. Walsh also received specimens of this insect 
from Iowa, and recommended the hand picking of the larval cases 
(Practical Entomologist, Yol. II., p. 18). The species was also 
briefly mentioned by Townend Glover in the Report or the Com¬ 
missioner of Agriculture for the same year (1867, p. 73). 

Again, in the “Prairie Farmer” for July 10, 1869, Mr. B. T. Taylor 
(residence not given, but presumably Illinois) publishes a note con¬ 
cerning an insect attacking apple-trees, which, from specimens sent, 
is identified by Dr. Riley as the leaf crumpler. The larvae evidently 
were destructively numerous, for Mr. Taylor writes that after pick-, 
ino- the leafy cases, one tree was left to see what effect the worms 
would have upon it. But when the injury that was being done 
was discovered, Mr. T. killed all the worms he could find, and 
expresses the opinion that had. this not been done, the trees 
would have been defoliated. 

In the “Canadian Entomologist” for July, 1870 (Yol. II., pp. 
126-128), Mr. Wm. Saunders records the occurrence of the leaf 
crumpler on apple trees at London, Ont., and gives an excellent 
account of the life history of the species. There is here noted tor 
the first time, I believe, a habit of the larva, the effect of which 
mav be seen on almost any infested tree that of gnawing the 
green bark of the tender twigs. He suggests that this habit of 
“gnawing away all the voung bark from and about the spot to 
which the case is attached, would in all probability lead some¬ 
times to the girdling of the young branches and their consequent 
death.” The breeding of an Ichneumon parasite from this species 

is also here recorded ✓ 
Mr. D. B. Wier published in the “Prairie Farmer” for February 

17 1872, a lengthy article concerning this species, mentioning it 
in’the introduction as an insect that “sometimes becomes very 
noxious, both in orchard and nursery.” Concerning its winter and 
early spring history, he writes as follows: 

“Like the black bear, winter finds it rolling in fat and securely 
housed, but spring finds it a most pitiable object indeed, its fat ^ 
rounded abdomen of the fall before is shriveled to a mere point, 
the worm of half an inch scarcely measures an eighth; and it seems 
to be all head and no body. Yet it is lively and anxiously moves 
its house about in The warm part of the day, awaiting the push¬ 
ing of the buds. As soon as the buds have swollen enough to ex¬ 
pose the tender parts, it attacks the first it reaches and eats all 
its tender parts. By this our Phycita does us the greatest dam¬ 
age If there are a great many on the tree they destroy nearly 
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all the leaf, as well as fruit buds, in this way not only spoiling 
the symmetry of our trees, but preventing a crop of fruit. It 
feeds most voraciously in early spring and soon finds its house of 
the year before too small for it, but, strange to say, instead of 
enlarging it, it begins to build a new one beside the old, which 
it securely fastens to the side of the old one, and carries both 
wherever it goes until it reaches maturity (?). * * * The 
rascal leaf-crumpler feeds upon the leaves of nearly the whole 
order Rosacese, but is most injurious to the apple among our 
domestic fruit.” 

This writer also records the discovery of a hymenopterous para¬ 
site, said by Dr. LeBaron to be a new species of Ichneumon. In 
some parts of the nursery nearly all of the Phycis larvae were 
destroyed by these parasites, while in other parts it was said that 
none of them could be found. 

As to remedies, Mr. Wier expresses the opinion that “There 
is perhaps no noxious insect that can be kept in check by labor 
alone easier than this.” He recommends picking the cases and plac¬ 
ing them in such a position that the larvae will starve and the para¬ 
sites escape; and adds the following paragraph concerning the 
application of lime: “Dr. Hull recommended a few weeks ago in 
this paper, air-slaked lime strewn over the leaves of trees as a 
preventive of this insect. The application would, I fear, be of 
little use, for the young larvae are so snugly protected by their little 
houses that the lime would hardly reach them, and by their 
activity they would soon find some point uncontaminated by lime.” • 

In the Fourth Annual Report of the State Entomologist of Missouri 
(pp. 38-42) Dr. Riley publishes a lengthy account of the species, 
which, he states, “sometimes become so prodigiously multiplied in 
young orchards, or in the nursery, as to seriously affect the health 
of the trees; for it does not confine itself to the leaves, but often 
in early spring commences on the swelling buds, attacks the young 
fruit, or gnaws the tender bark.” He mentions it as “an insect 
which is quite common in the Western States, and which also 
occurs in Ontario, but does not seem to be known in the Eastern 
or extreme Southern States.” He adds, “Though I have not met 
with this leaf crumpler in Southern Illinois, it nevertheless occurs 
throughout our own State, and is quite injurious in the south¬ 
western counties.” Concerning the food plants of the species he 
writes: “I have bred this insect from apple, cherry, wild and cul¬ 
tivated; plum, wild and cultivated; quince and crab-apple; and have 
noticed the cases on peach. Near St. Louis it has been, if any¬ 
thing, more injurious to quince than to apple-trees. Yet it does 
not seem to be able to live on the pear.” 

This author remarks upon the ease by which the pest may be 
subdued by hand picking, advising that the plucked cases “be 
thrown into some small vessel and deposited in the center of a 
meadow, or field, away from any fruit trees,” where “the w wms 



will wander about a few yards and soon die from exhaustion and 
want of food, while such parasites as are well developed or in the 
pupa state will mature and eventually fly off.” 

Two parasites are here recorded as preying upon the species; 
Tachina [Exovisfa^ phy cites, LeBaron, and Lininevia [Panchus^ 
fugitiva, Say, the first having been bred by Dr. LeBaron, and 
the last by Mr. Wier. Excellent descriptions of the three stages 
of the insect are also published and a variety (nebulella) of the 
moth is characterized. 

In a foot-note Dr. Riley states: “Phycita nebulo, Walsh, is 
Myelois indiginella, Zeller, as I am informed by the latter author, 
who has had occasion to examine specimens which I forwarded to 
him.” But though Zeller’s description of the insect was published 
twelve years before that of -"Walsh, and the identity of the tvo 
species is not questioned by Riley, he, together with many subse¬ 
quent writers, has retained Walsh’s name. 

A short account of the life history of the leaf crumpler was pub¬ 
lished by Prof. G. H. French in the seventh of the series of 
reports upon the insects of Illinois (pp. 249-250), in which, how¬ 
ever, nothing new was added to the existing knowledge concerning 
the species. 

During the year 1878 this insect attracted some attention be¬ 
cause of its injuries in the vicinity of Coldwater, Mich., where it 
was popularly called the leaf roller. Prof. A. J. Cook, by whom 
the facts were recorded (Trans. Mich. Pom. Soc. 18f8, p. 22), 
recommended the hand picking of the larval cases and the ap¬ 
plication of Paris green as the most practicable remedies. 

About this time the insect seems to have made its way into 
Georgia, if indeed it had not been there long before. In the 
“American Naturalist” for May, 1881, Dr. Riley notes the receipt of 
specimens of these larvae (which he calls Acrobasis nebulo) from 
Bryan county, where they were reported to be doing serious dam¬ 

age. 
In Mr. Grote’s “New Check List of North American Moths,” pub¬ 

lished in 1882, Phycis indiginella, Zeller, is given as the preferred 
name of the species, nebulo, Walsh,_ being mentioned as a rejected 
synonym. The only variety given is juglandis, LeBaion, a foim 
affecting walnut, which, as Riley has shown (4th Rep. St. Ent. 
Mo., p. 42), should rank as a distinct species. 

An excellent general account of the life history of the leaf 
crumpler appeared in 1888 in Mr. "W m. Saunders s tieatise on In¬ 
sects Injurious to Fruits” (pp. 93-95); though in discussing rem¬ 
edies it is recommended that the gathered larval cases be crushed 
or burned, no mention being made of the seemingly better method 
noted above by which the parasites are allowed to escape. 

Mr. F. M. Webster, in a paper read before the Indiana State Horti¬ 
cultural Society and published in the transactions of that society 
for 1885, briefly outlines the life history of the species, but records 



no original observations, and does not definitely state whether the 
insect is found in Indiana or not; though from the fact that it is 
included under the general head of insects of the year, we may 
infer that it is a common pest. 

In the issue of the “Fruit Growers’ Journal” (Cobden, III) for 
March 11, 1886, Prof. G. H. French, in writing of the condition 
of the orchards about Centralia, notes that in a two year old or¬ 
chard visited “'the leaf-crumpler (Phycita nebulo) seemed to be 

present.” 

DESCRIPTION. 

Larva.—“Brown or greenish in color, cylindrical, tapering grad¬ 
ually from first to last joint. Head and cervical shield daikei 
than the rest of the body, slightly shagreened, sparsely covered 
with long hairs, the shield quite large, convex, and occupying the 
whole surface between stigmata, there being in front of the latter 
a sub-cervical dark horny plate. Joints 2 and 3 vimisled as 
gt Figure 18, c, the former with two rather conspicuous daik 
dorsal piliferous spots. The other joints with a few fine hairs, 
the stigmata plainly visible, and the anal covering but slight y 
horny. Legs and prolegs of moderate size and of same color as 

body. 
“Described from numerous specimens.” 

Pupa.—“Mahogany-brown with no striking character. Abdomen, 
especially above, with very minute punctures. v 

Imaqo.—Mr. Walsh’s description is as follows: “Expansion of 
wings, 7-10; length of body, 3-10. General color light cinereous, 
varied with dusky. A row of about se\en subsemilunai oi lineal 
dark spots on outer margin of fore wing. Then one fouith of the 
distance to the body a waving light cinereous band parallel to the 
exterior margin, marked on each side with dusky black. Neaily 
at the center a much abbreviated black band. Beyond the center 
on the costal margin a subtriangular dusky black spot, the apex 
of which connects with the apex of a much larger subobsolete 
triangular brick red spot which extends to the interior margin, 
and Is bounded on the outside by a wavy light cinereous band, 
which is again bounded by a wavy dusky black band proceeding 
from the apex of the costal triangle. Base of wing dusky black, 
enclosing a small round light cinereous spot. Hind vings and all 
beneath light cinereous shaded with dusky; the fore wings darker 
Tarsi dusky with a narrow light cinereous fascia at the apex of 
each joint. Hind tibia fasciate with dusky at the apex, sometimes 
obscurely bifasciate. Intermediate tibia fasciate with dusky at the 
center, the fascia generally extending to the base, but becoming 
lighter. Anterior tibia dusky, with a narrow apical light cinereous 
fascia. Palpi, both labial and maxillary, dusky.” 

•Riley, 4th Mo. Rep., p. 41. 
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“When compared with other closely allied and resembling species, 
this little moth may be characterized in the following manner: 
The ground color of the front wing is decidedly bright and pale; . 
the discal spots are almost always confluent, thus forming an ab¬ 
breviated transverse bar; the dark markings are well defined, and 
the triangular dark costal spot starting from the inner third of 
the wing is distinctly relieved, while the ‘brick-red’ ( nearer a cin¬ 
namon-brown) triangular spot which opposes it is large, so that 
the space it occupies on the inner margin is nearly as wide (gen¬ 
erally within one third) as that between it and the transverse 
posterior line. The lower half of the basal space is often of a 
distinct cinnamon-brown, and an oblique dusky band, which Mr. 
Walsh has not mentioned, is often quite distinct, running from 
near the apex to the brown triangle, where it connects with the 
inner margin.”* 

DISTRIBUTION. 

This insect seems to be very generally distributed throughout 
Illinois and adjacent states. During the past season I have found 
it more or less abundant in the following counties of this State: 
Champaign, Crawford, Edwards, Effingham, Jackson, Marion, Mad¬ 
ison, McHenry, McLean, Monroe, Montgomery, Perry, Randolph, 
Shelby, Stephenson, St. Clair, Union, and Wabash. In 1885 Pro¬ 
fessor Gar man found it common in orchards at Mt. Pulaski, in 
Logan county, and the year previous the larvae were collected at 
Du Quoin, in Perry county. 

In the states adjacent to Illinois this pest seems to have a wide 
distribution. In the article from the Fourth Report of the State 
Entomologist of Missouri, quoted above, Dr. Riley writes that it 
“occurs throughout our own State and is quite injurious in the 
southwestern counties.” In Tennessee, as I am informed by 
Mr. E. W. Doran, Entomologist to the Board of Agriculture of 
that State, it is “plentiful in most orchards” that he has examined; 
and Prof. P. H. Snow, of Lawrence, Kansas, writes that it is 
quite a common nuisance in his state. In Iowa it has long been 
known, though Prof. Herbert Osborn, of Ames, informs me in a 
recent letter^ that it “seems much less abundant than in the past.” 
He adds: “While a common pest, it has never, to my knowledge, 
caused any widespread destruction in this State.” 

In the writings of Walsh and others, noted above under the head 
of Literature, it is stated that the species did not at that time 
occur either in Southern Illinois or New England. It seems, 
however, to have spread rapidly since, for it is now common in 
the first-named region, and, as I am informed by Prof. C. H. 
Fernald, occurs throughout New England. Is it not possible that 
it was merely overlooked twenty years ago? 

* 4th Mo. Rep., p. 41. 
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LIFE HISTORY. 

Recapitulating the facts brought out in the various articles cited 
above, the life history of the leaf crumpler may be briefly given 
as follows: The small, grayish moths appear in June or July, 
and deposit eggs on the various trees which serve as food plants 
for the larvm. From these eggs there soon hatch small brownish 
worms, which construct tubular silken cases, within which they 
remain concealed when not eating. As they grow larger they 
draw about the openings of their abodes many partially eaten 
leaves, so that by autumn there is quite a bunch about each case. 

At the approach of cold weather the cases are attached to the 
twigs by means of silken threads, the larvae frequently gnawing 
away the tender bark to insure a firm hold; and thus the winter 
is passed. As soon in spring as the leaves begin to appear the 
larvae attack them, frequently eating out the flower buds as well. 
They continue feeding and growing until sometime in June, when 
they become pupae. Professor Garman found both larvae and pupae 
at Champaign June 13, 1885. About a fortnight later the moths 
emerge, and thus the life cycle is completed. In the breeding 
cages of the laboratory the moths have emerged as early as June 
22 and as late as July 24. 

From the references given above, and the note-slips of the office, 
it appears that the leaf crumpler feeds habitually upon the apple, 
quince, and possibly the peach, and on both the wild and culti¬ 
vated varieties of the cherry, plum, and crab-apple. 

INTRODUCTION INTO NEW LOCALITIES. 

I know of no other orchard insect that is so liable to be generally 
introduced into new localities through the dissemination of young 
fruit trees as this, the peculiar winter habit of the species being 
such that, unless the trees are examined with special reference to it 
before they are sent out, a few of the larvae are almost certain to 
adhere to them. Hence, both the person sending and the one re¬ 
ceiving young fruit trees should be careful to pick off and destroy 
all suspicious looking leaf-masses. It may be argued that this pest 
is so generally distributed that it would make no difference were 
a few more to be introduced into each locality every year; but it 
does make a difference, for the balance which nature has adjusted 
between these insects and their various enemies is thus disturbed,, 
and a new energy is infused into the work of destruction. 

PARASITES. 

Besides the parasites mentioned above by Dr. LeBaron and 
others, we have bred from this species an undescribed clialcid 
belonging to the genus Eupelmus. 



REMEDIES. 

There is no excuse, save that of gross negligence, for allowing 
these pests to injure young fruit trees. The larval cases are so 
easily picked off at a season wdien the orchardist has abundant 
leisure, that it is easy to find time to attend to them. I have been 
in several orchards the past season in which these larvae were g 
sufficiently numerous to seriously check the healthy development 
of the trees; and I doubt not that a similar condition prevails in 
hundreds of young orchards throughout the State. In some in¬ 
stances I have found trees so infested that there was a larva lying 
in wait for almost every bud; and it is needless to state that al- 

. ready the effect of past injuries could easily be traced in the di¬ 
minished vitality of the trees. Doubtless the method, so frequent¬ 
ly mentioned above, of placing the picked cases in an open field, 
away from trees, where the larvae will starve and their parasites 
escape, is preferable to that of'burning. Or, if the young trees 
are infested with any other of the several leaf-eating species, they 
may be killed by spraying with the arsenites, as recommended 
elsewhere in this paper. 

In the nursery it is of the first importance that these pests 
should be destroyed; and the nurseryman owes it both to his 
patrons and to himself to see that the work is thoroughly done. 

It is often difficult to convince those most interested of the easy 
practicability of picking these cases off of nursery stock. I have 
in mind an instance in which a nurseryman of unusual intelli¬ 
gence, whose apple stock vras infested by the leaf crumpler, being 
advised by one of the leading entomologists of the State to put 
boys in the field to pick them off, regarded the idea as non¬ 
sensical and impracticable; and he was only convinced of the ease 
with which the work could be performed when shown the results 
of a practical experiment made to test the matter, in which a boy 
was placed in one of the infested fields with instructions to gather 
all the cases on the young trees. In two hours thirty rows three 
hundred yards long wrere gone over, and a half peck of the larval 
cases gathered. When shown this accumulated mass of destroyers, 
our friend was convinced, and at once hired boys to go over his 
fields. He afterwards expressed himself as surprised and highly 
pleased with the result. The larval cases wTere picked off of ten 
acres of one year apple stock, by two boys, in one and a half 
days. 



The Lesser Apple Leaf Roller. 

( Teras minuta, Robinson.) 

| Order Lepidoptera. Family Tortricid^e. 

[A greenish yellow, slightly hairy worm, about half an inch 
long, affecting the young leaves of the terminal twigs. Pupates in 
the rolled leaves, and emerges as an orange moth in summer, 
or a gray one in autumn. 1 

The lesser leaf roller has been seriously injurious in Illinois for 
more than twenty years, and must, I believe, rank first in the list 
of leaf-eating nursery insects. Beginning its attack as soon as the 
leaves have partially unfolded, and affecting largely the terminal 
twigs, it is capable of doing great damage by checking that 
straight upward growth so necessary for a successful nursery tree, 
and causing the throwing out of side branches, which give to the 
tree a stunted, scraggy appearance. 

* , 
LITERATURE AND NOMENCLATURE. 

The literature relating to this insect is in a peculiarly chaotic 
condition, owing to the fact that it has been described by 
five different entomologists under as many different specific 
names. These various names have been held good by most 
writers until within a few years, and the insect has been 
frequently treated of as one or another of the five species. 
The reasons for this peculiar multiplicity of names are to be 
found in the wide distribution of the species, the varying food 
habits of the larva, and the remarkable dimorphism of the imago. 

The species was first described as Tortrix minuta, by Mr. C. T. 
Robinson in February, 1869 (Trans. Am. Ent. Soc. A ol. I., p. 
276; pi. vi, fig. 49). The specimen from which the description 
was written had been collected in Texas, by Belfrage. 

The following year the insect was redescribed twice, once by 
Dr. LeBaron as Tortrix malivorana (2d Rep. St. Ent. Ill., pp. 
20-23); and again by Dr. Packard as Tortrix vacciniivorana 
(Mass. Agr. Rep., 1870, p. 24). Dr. LeBaron had bred the moth 
from larvae feeding upon apple, and published an extended ac- 
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count of its life history and injuries. Substantially the same 
article appeared in the “American Naturalist” for June, 1871 (VoL 
V., p. 209). Dr. Packard had obtained his specimens from cran¬ 
berry-feeding larvae collected in New Jersey. 

In the report above cited, Dr. LeBaron states that the larvae 
had been very destructive on the grounds of D. B. Wier, Lacon, 
Ill. At the time of his visit the injury was so apparent that be¬ 
fore reaching the place his “attention was arrested by the blasted 
appearance of the apple nursery, the foliage looking at a distance 
as if it had been scorched by fire. At this date most of the insects 
were either pupae or imagos, the latter being so abundant that a 
flock of them could be put to flight almost anywhere by brushing 
against the plants.” Dr. LeBaron states that “there are at least 
two broods of this insect in a season, the first brood of moths, 
appearing early enough to deposit their eggs in the folds of the 
young leaves just as they begin to open. * * * Another brood 
was just emerging, as I have above stated, in the third week of 
July. * * * In what form they pass the winter I believe has 
not yet been determined.” 

Of the larval habits Dr. LeBaron writes: “Usually one cater¬ 
pillar, sometimes two or three, eats off the upper cuticle of the 
leaf, curling the two sides upwards till the edges nearly or quite 
meet, and tying them together with web. In this enclosure the 
little caterpillar goes through its transformations. It lines the op¬ 
posite sides of the leaf, where the pupa lies, with white silk.” 

According to Mr. Wier’s observations, “The young of the last 
brood, hatching as they do on the surface of the mature and rigid 
leaf, do not draw its edges together, but simply protect themselves 
by constructing a web over the surface of the leaf.”* 

Concerning the rapidity of increase and possible remedies, Dr. 
LeBaron writes: “This little insect furnishes a very remarkable 
example of the sudden appearance and rapid multiplication of 
noxious species. The moth is so rare that I cannot learn that it 
has ever before been seen, even by entomologists. If this insect 
should spread so as to infest other nurseries as it has that of Mr. 
Wier, it would prove itself a pest of the most serious character; 
and, so far as we can judge from present appearances, it will be. 
a difficult matter to reach them (the larvae) with remedial 
agencies, both on account of the closure of the leaf in which they 
dwell and their webby covering. * * * Mr. Wier thinks it 
would have paid him well to have gone through his nursery early 
in the season and picked off the folded leaves. It is evident that 
whatever applications we make use of here must be made before 
the young insects have time to close the leaf above them, in the 
case of the first brood, or before they have covered themselves 
with web, in the second. * * * These little worms are so 
tender and so unprotected by any hairy covering that I should 

* It seems probable that Mr. Wier mistook che larvae of Pempelia hammondi for those of the 
leaf roller, as the latter are not known to have this habit. 
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Lpect them to be easily destroyed by any of the ordinary appli- 
litions, such as lime, ashes, or soap, provided we can find a time 
hen the substance applied will really reach them. 

The next notice of the species appears in the “Prairie Farmer” 
>r September 16, 1871, where Dr. BeBaron states that . the ob- 
irvations of the present year give us good reason to believe that 
iis little pest is not going to prove of as serious a character as 
e at first apprehended. Whether it be that they have been de¬ 
coyed by natural enemies, or, what seems more probable, m the 
bsence of any known enemies of this kind, that they aie ACiy 
usceptible to the vicissitudes of the weather, it is an ev ident 
ict that the hosts of last year have entailed a very scanty progeny 
pon the present. I visited Mr. M ier s place this season at about 
ae time of my last year’s observations, and though there were 
larks of damage by the early spring . brood, the second seemed, 
Dr some reason, to have proved abortive. I could find but few 
pecimens, and the nursery trees had made a good growth.” 

In the “Prairie Farmer” for February 10, 1872, Mr. Wier publishes 
n abstract of Dr. LeBaron’s article and gives the following addi- 
ional particulars concerning the attacks of the insect: “My 
ttention Dvas first called to it the fall of 63, by a neighboi ing 
mrseryman. * * * His acre or more of seedlings could have 
ooked no worse if they had been sprinkled over with dry straw 
nd burned over; yet, as was the case in our nursery, there was 
carcely a Tortrix to be seen the succeeding summei, and his 
eedlings made a very strong growth. I next saw it in my nursery 
n June, ’64, when it swept over a large lot of two year oid apple 
rees but did no serious damage, as there appeared to be but one 
mood. It was next seen, as stated above, about the 12th oi June, 
.870, involving the entire apple nursery here, and more or less the 
irchard. At that time the caterpillars were about half grown, but 
vere not numerous enough to do any serious damage. They com- 
nenced to change to chrysalides about the 20th of June, and. in 
Free to four clays the little bright orange moths were flitting 
iround dexiositing the eggs for another brood of worms. The eggs 
50on hatched, and as the brood of worms was at least one hundred 
-imes more numerous than the first, the trees soon showed signs 
if damage. I did not determine positively, but I am quite certain 
:hat this brood changed to moths in about thirty days, or the 20th 
of July, and they at once laid their eggs, increasing perhaps fifty- 
fold (enemies had begun to prey upon them). They matured 
about August 20, and laid eggs for another brood about equaling 
the second; these, so far as I could see, were all killed by frost, 
that were not destroyed by their natural enemies, when about two 
thirds grown.” 

The species is next treated of in the Fourth Report of the State 
jEntomologist of Missouri (pp. 46-48, fig. 22), where the gray 
winter form is described as “The Green Apple Deaf Tyer—-Porn ix 
oinderella, n. sp;” and a short notice of Dr. LeBaron s article 



upon T. malivorana is given, together with an account of the 
life history of the latter by Mr. Wier, reprinted from the “Prairie 
Farmer” for February 10, 18/2. Dr. Riley writes: “These worms bear 
so close a resemblance to each other that it is almost impossible 
to characterize them.” He says concerning the larva of T. Cin¬ 
derella: “This worm changes to a chrysalis within the fold of1 
the leaf, lined with silk, and when about to give forth the moth 
works its way partially out at one end The chrysalis is peculiar 
from having a rounded projection in front of the head. The moth 
is a most unassuming little body, with the front wings .of a dark 
ash-gray, without a shade of any other color, the hind wings 
paler.” And of the other supposed species, T. malivorana, he 
remarks: “In habit, and in size, form, and color, it is the exact 
counterpart of the leaf-tyer just described. The chrysalis is. also 
similar; but the moth, instead of being uniformly ash-gray, is of 
a bright orange, but of exactly the same size and equally uniform 
in coloration, so that by imagining a bright, golden orange, instead 
of deep ash-gray, Figure 22, c would answer for this species.” 

In 1875 Zeller again described the orange form of the moth 
(Beitr. p. 6), the species this time receiving the name Ter as 
variolana. 

In the Report of the U. S. Geological and Geographical Survey 
for 1876 (pp. 522,523), Dr. Packard publishes the following de¬ 
tails of the form on cranberry, which he then called the “Yellow 
Cranberry Worm (Tortrix vacciniivorana):” “The larva draws 
the leaves together with silken threads, transforming into a pupa 
within the mass. A single larva seems to select one twig or 
bunch, and eats the parenchyma from the upper surface of the 
leaves until every leaf or twig is injured and the plant nearly as 
much destroyed as if the leaves were eaten up entirely. In this 
way each larva seems to eat the best part of about twelve leaves, 
which usually remain on the stalk, affording a shelter to the pupa,, 
which is naked, partly sticking out of the leaves.” 

Probably Dr. Packard meant that the pupa was thus exposed 
after the emergence of the moth, rather than before. At least 
this is the case with the apple-feeding specimens. 

Mr. Trouvelot, by whom the drawings for Dr. Packard’s illustra¬ 
tions were made, noticed that, like the larvae of the Hesperidae, 
as Eudamus and Tityrus, this cranberry worm sends, off the ex¬ 
crement to some distance, when it defecates. When it had built 
an imperfect cocoon it was very careful to remove the pellets of 
excrement in it by taking them with the mandibles and carrying 
them out. 

In the “Prairie Farmer” for July 15, 1876, Dr. Cyrus Thomas 
notes the receipt, from Mr. T. Hallett, Galena, Ill.,. of a letter 
stating that a green worm had been doing much injury to the 
young apple trees, causing them to change color as if singed by 
fire. In the absence of any specimens the Doctor presumes this; 
to be the present species. Mr. Wier’s article, published in the 
“Prairie Farmer” in 1872 (/. c.), is here republished. 
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In the Report of the Seventh Annual Convention of the New 
Jersey Cranberry Association (1879, p. 7), Mr. John H. Brakeley 
gives an account of the injuries of this insect to cranberries, ancl 
adds that it is commonly found on the high-busli whortleberry. 

There next appears in the Index to the Missouri Entomological 
Reports (U. S. Ent. Com., Bull. No. 6, pp. 82, 83) a note, 
following the republished description of Toririx Cinderella, in 
which Dr. Riley says: “From specimens reared from cranberry¬ 
feeding larvae received from Mr. John H. Brakeley, of Bordentown, 
N. J., I am satisfied that this is the same species briefly character¬ 
ized by Packard in the first edition of his Guide as Toririx 
oxycoccana, and that T. malivorana LeBaron is but a dimor¬ 
phic orange form subsequently described by Packard as T. 
vacciniivorana. The orange and ash-gray specimens are thus bred 
both from Apple and Cranberry. I have reared both forms from Cran¬ 
berry and from Apple, and they are indistinguishable in the larva 
and pupa states. The gray form is more or less suffused with 
orange scales and the orange form less frequently with gray scales. 
This is the most remarkable case of dimorphism with which I 
am familiar in the family, and points strongly to the important 
bearing of biological facts on a true classification. The dimorphic 
coloring is not sexual, but occurs in both sexes. * * * The 
species belongs to the genus Teras, and, as Packard’s specific 
name oxycoccana has priority, the insect should be known as Teras 
oxycoccana, Pack. * * * The gray form of the moth is most 
frequent in autumn.” 

Prof. C. H. Fernald, in his “Synonymical Catalogue of the de¬ 
scribed Tortricidae of North America,” published in 1882 (Trans. 
Am. Ent. Soc., Yol. X., p. 9), retains the four species’—Teras 
oxycoccana, Cinderella, malivorana, and vacciniivorana,—remarking 
in a foot note-that “Prof. Riley thinks these four species are all 
one, but surely oxycoccana, Pack., must be distinct.” Teras 
minutci is also here given as a distinct species, and T. variolana, 
Zell, is mentioned as a synonym of it. 

Both forms of the species are treated of by Mr. Wm. Saunders 
in his treaties on “Insects Injurious to Fruit” under the names 
given by LeBaron and Riley, but the statement is made that “it 
is probable that both insects are slightly modified forms of the 
same species.” 

In “Papilio” for April, 1884 (p. 71), Prof. Riley, in an article entitled 
“On the Dimorphism of Teras oxycoccana, Pack.,” republishes 
the paragraph above quoted from the Index to the Missouri Re¬ 
ports, and adds that as a consequence of the doubt implied in 
Prof. Fernald’s Catalogue concerning the correctness of these 
views, he “put the question to so full a test as to leave no reason 
for doubt. The experience of Mr. J. B. Smith in the field is con¬ 
firmatory; but from material which he sent to Washington, 
we not only actually bred the orange form from the first brood 
of larvae, received in May and produced from the hibernating slate- 



colored form, but also the slate-colored form from larvse hatched 
from eggs laid by the orange form. Over two hundred specimens 
reared from larvae received in August and produced by the second 
brood of orange moths were all referable to the slate-colored form. 
In fact all the moths which issued after September 23 were of 
this form, though there was but a difference of five days between 
the issuing of the last yellow and the first gray specimens the 
latter continuing to issue through October. Many of the g y 
specimens, especially those which first appear, are so suftuised 
with orange or reddish scales as to appear somewhat intermediate 
between the two extremes, but there are. none which are not at 
once referable to. the gray form. It is, m fact, an interesting 

case of seasonal dimorphism.” 
In Bulletin No. 4 of the Division of Entomology of the U. S. De¬ 

partment of Agriculture (pp. 22-26) Mr. J B. Smith records a series 
of observations upon this species as a cranberry insect, describing it 
as “rather interesting ancf anomalous m that it has two dmt 
forms—a gray winter form and a summer yellow foim. . ' 
that the moths of the gray form, a few days after emerging, largey 
lose their red scales, which rub off very easily, and they appear the 
of a uniform gray slate-color.” According to his observations 
these moths emerge in October, hibernate as adults m crevices, 
outhouses and rubbish heaps,” and m the spring (April 15 to 
Mav 1) deposit their eggs. About a fortnight later the larvae hatch 
and^ eat the foliage. By May 24 the larvae had begun to pupate, 

in size than the gray specimens, and entirely different m color, 
being vellow, with ochreous mottlings. * * * On fresh specimens 
the ochreous or reddish scales are dense and give the insect a deeper 
color- worn specimens lack these scales and appear uniform y 
yellow The sexes do not differ in size, and none expand more, 
and many less, than 0.5 inches.” The second brood of larvae ap¬ 
peared late in June or early in July, and the moths produced by 
them, which are also uniformly yellow, emerge m August, t o l ay 
egcrs for the third brood, the moths of which, as before stated, 
emerge in October and are of the gray form. Mr. Smith states 
that he is perfectly positive that this gray brood is the result of 
the eggs laid by the yellow form, for not only were there no gray 
moths "on the bog to produce them, but I watched the yellow forms 
oviposit, obtained some eggs from females in confinement and s^t 
them to Washington to be reared, and Prof Eiley informs me 
that gray individuals were obtained from them He adds that 
Dr. Brake! ey, of New Jersey, had several years before come to the 
conclusion that the species is dimorphic. 

In the issue of the “Canadian Entomologist” for the same month 
of the same year (April, 1884, p. 64) Prof. Pernald states that he 
had examined a long series of the specimens bred by Dr._ Riley, and 
was surprised to find that “the orange forms were Tei as minida 
Robs, which was redescribed by Zeller as Terns vanolana. 
adds:’ “I have for several years past taken a Teras here m con- 
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siderable numbers, late in September, which I have sent to several 
correspondents in Europe who have written me that they were quite 
unlike anything there. These proved to be like the slate-colored 
and red mixed form mentioned above, except considerably 
larger; I can see no difference except in size. There is no cran¬ 
berry growing where these are found, but other related plants, as 
blueberry, upon which they might have fed. My impression is 
that they hibernate in the imago state, but of this I am not sure. 
A few years ago I received several specimens from Mr. G. M. 
Dodge of Glencoe, Neb., ‘bred on wild rose,’ which are so like 
those taken here that 1 could separate them onty by their greater 
depth of coloring and their much larger size, for they are as much 
larger than those taken here, as these are larger than those from 
Prof. Biley and others from Texas. I received T. minuta from Mr. 
Dodge, and also from Mr. Morrison, taken in Nevada, and they 
also were unusally large. I am, ^therefore, inclined to believe 
them all the same species, but I am not yet ready to concede that 
oxycoccana is the same thing. It will be better to allow it to 
remain separate till it can be proved to be the same, rather than 
to unite them now, and separate them later, should they prove 
distinct. 

“The synonymy is as follows: 

Ter as minuta. 

Tortrix minuta, Bobs., 1869. 

Tortrix malivorana, Le Baron, 1870. 

Tortrix vacciniivorana, Pack., 1870. 

Teras variolana, Zell., 1875. 

“The above are the orange forms. 

Tortrix Cinderella, Biley, 1872. 

“Biley’s name may be used to indicate the slate-colored form. 

Bobinson’s T. minuta was published in February, 1869, and 
Packard’s T. oxycoccana not until April, 1869.” 

The species next attracted attention during 1883 and ’84 by its 
extraordinary abundance in nurseries in McLean county, Illinois. 
Prof. S. A. Forbes called attention to the outbreak in a paper 
read before the State Horticultural Society in 1884, (Transactions, 
p. 124), stating that thick-leaved trees were relatively little 
affected, but that all the others were so seriously checked in their 
growth as to excite the serious apprehension of the owner. As 
to remedies, Prof. Forbes stated.that “methods of precaution must 
be the main reliance,” and also recommended that the foliage be 
sprayed with arsenical mixtures early in the season, when the 
injury is just beginning. 

Similar observations concerning the same attack were published 
in the Fourteenth Beport of the State Entomologist of Illinois. 

6 
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I recently sent Prof. Fern aid a number of both forms of the 
moth, which had been bred from apple during the last two 
years in the hope of determining whether Packards oxycoccana 
(of which Prof. Fernald possesses the type) is a synonym ot 
minuta. But Prof. F. replies (Dec. 27, 1886) that the Cinderella, 

specimens “do not approach the type of oxycoccana any nearer 
than many others which I have seen, so I am still m doubt about 

oxycoccana.” 

DESCRIPTION. 

Eaq.—I have not seen the egg. Dr. Biley in the Index to the 
Missouri Beports says: “The eggs of this species are very flat, 
circular, and translucent, with a diameter of 0.7 mm and are laid 
singly on the under side of the leaf near the midrib. To this 
Ml Smith adds that the egg is “precisely like that of Anchylopera 
vacciniana in form and color, but is very slightly larger. (U. b. 
Dept. Agr., Div. of Ent., Bull. No. 4, p. 24.) 

Larva.—Length 12 mm. Body thickest just in front of the 
middle, tapering very slightly both ways. Color pale ko^ey- 
yellow with a slight greenish tinge. Head and prothoracic shield 
gamboge-yellow; former nearly as wide as latter. Mouth parts 
darker. Ocelli on a nearly crescent-shaped black spot on either side 
of head. Another dark spot at base of head laterally, and 
sometimes a slight trace of a brown line connecting the two, so 
that the whole resembles somewhat the letter S. Body sparsely 
furnished with fine pale hairs arising from prominent polished 
tubercles, the hairs varying in length, the longest being about 
half as long as the body is wide. The four dorsal tubercles aie 
arranged in a trapezoid, with a deep crease between tne anterior 
and posterior pairs, the tubercles of the posterior pair being 
farthest apart. Stigmata pale, on middle segments situated slight y 
posterior to a line connecting the two lateral tubercles and nearest 
the upper tubercle. Thoracic feet usually tipped with black. Just 
below tip of dorsal portion of the anal segment and above the 
anal opening is a nearly vertical plate bearing a series of rows ot 
peculiar blunt bristles, curving slightly upward, those above being 
shorter than the lower ones, so that the whole forms a stiff brush. 
(Possibly it is by means of this that the larva is enabled to send 
off its excrement to some distance when it defecates,” as noted by 
Mr. Trouvelot in Dr. Packard’s article cited above.) 

Described from many specimens feeding on apple. 

Biley’s description of the pupa is as follows: 
puva.—“Length 0.25-0.30 inch. Brown; characterized by a pe¬ 

culiar rounded projection from front of head; by a little pointed 
Drominence at base of each antenna and each side of penultimate 
abdominal joint; and by terminating in a broad suppressed piece 
which produces two decurved hooks. Posterior rim of abdominal 
joints rasped dorsally, and a slight rasped dorsal ridge near the 
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anterior edge of larger joints. Legs reaching only to end of wing- 
sheaths. The head-prominence varies in size and slightly in form ” 
(Fourth Mo. Rep., p. 47.) 

Imago.—Prof. C. H. Fernald has kindly furnished me with the 
following descriptions, drawn up from the large series of specimens 
from various localities which he has studied: 

Orange form.—Expanse of wings, from 14 to 20 mm. 

Head, palpi, thorax, and fore wings above, orange-yellow. The 
fore wings are sprinkled with lead-colored scales which are 
arranged somewhat in numerous cross lines. The fringes are 
somewhat lighter in color. The upper side of the hind wings 
and abdomen are pale fuscous and silky. The fringes and anal 
tuft are lighter. The under side of the wings and body, as well as 
the middle and hind legs, are pale yellowish white. The fore legs 
are orange-yellow in front and pale yellowish-white behind. 

Or ay form. Expanse of wings, the same as the orange form. 

Head, palpi, thorax, and fore wings above, ashy gray with more 
or less chestnut-red scales mingled. In some specimens the red 
predominates; in others, the gray; but they intergrade perfectly, so 
that no separation can be made. Occasionally a specimen will be 
found with darker scales arranged in cross lines like those of 
the orange form. A thoracic tuft with a chestnut-colored tip is 
occasionally found. The fringes of the fore wings are ashy gray, 
sometimes stained with reddish. The upper side of the hind wings 
and abdomen are pale fuscous and silky. The fringes and anal 
tuft are lighter. The under side of the wings is pale yellowish 
fuscous, the hinder ones being a little lighter, and with a few 
brownish sprinkles along the costa and outer margin in some ex¬ 
amples. The legs and under side of the body are somewhat 
darker than the wings. 

DISTRIBUTION. 

It is evident that this species is widely distributed, as it has 
been recorded from Maine, New Jersey, Illinois, Missouri, Nevada, 
and Texas. It also occurs, no doubt, in many other states between 
and adjacent to those named. 

LIFE HISTORY. 

The breeding notes of this office confirm the surmise that the life 
history of the species when affecting apple is similar to that of the 
cranberry-feeding specimens. Some larvae collected upon apple stock 
m McLean county May 15, 1886, commenced pupating about May 
22, and by the 27th two thirds of them had pupated. The first 
moths^emerged June 2, and others continued to come forth until 
June (. Another lot of larvae from the same nursery, collected 
May 21, had mostly pupated, and emerged as moths from the 
otli to the llth of June. In every instance these moths were of 
the normal summer orange form. Larvae collected August 6, 1883, 
on young apple trees in a Marion county nursery, emerged as 
orange moths on the 20th of the same month. 
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Fmm larvse collected on apple in McLean county September 
17 1884 there emerged during October o£ the same year a lot o 

So.™! the form la {. 

by K.l.y, mi M"VSfein%oPr£ Sly “!i«d 

SlHr ffitssua hs sbssu 
alive in the breeding cage. Nor have we ever obtained the g y 
form in summer of the orange form m autumn. 

“moipbtam and tliree-broodedness of Terat «>»«fa opon opp!«, ml 
i ■ nvi -rariflT flip observations of otlier wnteis, 1 think. t y y 

fit move the idS and unity of habit of the three supposed 
snecies upon whose life histories observations have been made, 
tferas Jolivorana (LeB.), T. vacciniivorana (Pack.), and T. 

Cinderella (Riley). » 
■Rrleflv summarizing these various observations, the life history of 

tlm specieTnmy^be outlined as follows: The eggs are laid in 
Inrine on the unfolding leaves of apple, cranberry whortleberry 
and nossiblv other plants, the larvae soon hatching to devour the 
tended foliage? of which they form a protective case Here they 
continue to^feed for about a month, when they pupate within 

during September, and emerge during October ;“ J gfence 
rl^li nrav moths which pass the winter in mbbish heaps, tence 
corners and similar places of concealment and deposit eggs on 
the unfolding leaves of the various food plants of the larvae 1 
following spring. Thus is completed this remarkable ^0 '- 
sect life—one of the most curious recorded in the literature oi 

entomology. 

l NATUKAL ENEMIES. 

In Dr. LeBaron’s original article it is stated that Mr. Wier 
i nd Wmrl a him nrevino- upon the larvae, which, from the descrip- 
tion given, the Doctor doubtfully identified as Milyas [Harpador] 

We have also bred five species of hymenopterous parasites from 
the lesser leaf roller, all of which are apparently undescribed. Di. 
Rilev who was k nd enough to undertake the generic reference of 
the Specimens? writes that they belong to the genera Limnena 

?romhe Utoots stlTelaboratory of Natural History. 
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Pimpla, Cremastus, and Aleiedes, or a closely allied genus. No 
doubt it is to these friendly insects that the sudden decrease in 
the numbers of the leaf-roller larvse so often noticed is to be at¬ 
tributed. 

REMEDIES. 

It is difficult to prevent the depredations of this insect upon 
young apple-trees on account of the concealed position of the 
larva, and its habit of attacking the young terminal leaves. The 
application of the arsenical poisons is probably as promising as 
any general remedy; but I believe that the most effective pre¬ 
ventive of nursery injury is that of hiring boys to crush the 
larvae. This is not such an endless task as would at first appear; 
and if the first brood of larvae are thus destroyed, the outlay will 
be tenfold repaid. That it is eminently practicable on a large 
scale has been demonstrated the past season by a leading Illinois 
nurseryman who found that the expense of once going over a badly 
infested field did not exceed one dollar per acre; and that the out¬ 
lay was abundantly repaid by the continued vigorous growth of 
the trees. In a recent letter the gentleman informs me that he 
intends continuing the practice “more vigorously in the future 
than in the past.” 

Mr. Smith has recommended light traps for attracting the moths 
in cranberry fields; and probably the same means could be em¬ 
ployed to lessen the number of the moths in nurseries, especially 
in early spring, when the hibernating moths are abroad for the 
purpose of depositing their eggs. 
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APPENDIX 





THE PRESENT CONDITION AND PROSPECTS OF THE 

CHINCH BUG IN ILLINOIS* 

BY S. A. FORBES. 

For three successive years the chinch bug has been extraordi¬ 
narily destructive in Southern Illinois, gradually extending the 
area of its investment, until now it occupies there the larger part 
of thirty counties. 

Reports of its occurrence in Iowa, Minnesota, and Wisconsin 
led us in July to a careful search for it in Northern Illinois; and 
there also, especially in the counties of Lake, Winnebago, Stephen¬ 
son, and Lee, it was found locally numerous, and occasionally de¬ 
cidedly injurious to corn and oats adjoining wheat and barley. It 
has freely bred there this season, in both winter and spring wheat 
and in barley; and, as these ripened, has made its way on foot 
into corn and oats adjoining. From some of the western counties 
of the State, noticeably from Rock Island county, it is also reported 
present in great numbers, and injurious to both wheat and corn; 
•while many correspondents throughout Central and Western Illinois 
have notified me of its appearance in numbers to attract attention 
and to threaten serious injury in the near future. 

The weather conditions in Northern, Southern, and Western Illi¬ 
nois last year, and throughout the State this season, have been 
eminently favorable to the multiplication of the chinch bug; and 
if these continue unchanged there is great danger that the larger 
part of the State may be overrun by it another season. In other 
words, the agricultural interest of this State is threatened with a 
loss of possibly fifty million dollars in a single yeary a condition 
of affairs which clearly constitutes an emergency calling for the 
use of every resource of knowledge, enterprise, and industry which 
can be brought to bear; but especially demanding intelligent joint 
action on a common 'plan of defense. While individual farmers 

*This article, published in 1887 as a bulletin of the office, is here reprinted 
circulation than the original edition of one thousand copies made possible 

for a wider 

tThe damage done by this insect to the corn crop alone in Illinois exceeded twenty-two million 
dollars in 1874, according to the careful calculations made by Dr. Cyruslhomas. (See <thKep. St. 
Ent. Ill., p. 17.) 
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may separately protect their crops to a considerable extent, they 
may by timely, concerted action almost completely defend whole 
neighborhoods at a relatively small expense. Many measures which 
are useless after an outbreak has reached unmanageable propor¬ 
tions may be quite sufficient to arrest mischief in its beginnings. 

NOTES FROM CORRESPONDENTS. 

In addition to our personal observations in the field, I have ob¬ 
tained much valuable information from the crop correspondents of 
the State Department of Agriculture, sent in response to a circular 
of inquiry issued July 19 to all the counties except those in 
Southern Illinois well known to me to have been destructively 
visited this year and last. To these counties no inquiries were 
addressed. 

I find, in brief, collating our information from all sources, that 
the chinch bug is very destructive in thirty counties; occurs in 
large numbers in sixteen others; in moderate numbers in seven¬ 
teen; and in numbers not especially injurious in themselves but 
sufficient to threaten harm another year in twenty-five; while from 
thirteen counties it is reported as practically absent. 

The following is an abstract of replies received: 

Adams—A few chinch bugs, but not an alarming number. No damage to growing crops. 

Boone.—A very few, but not enough to do any injury. Will be unsafe to raise either wheat or 

barley^w when wheat and barley were harvested, but not enough to do any damage. 

Carroll—Nearly destroyed some fields of spring wheat. First brood on the wing a week ago 
(July 18). Great amount of Hungarian sown here. 

No bugs except in the northern part of the county. 
Occasional fields have been ruined by them. 

Champaign—Reported injurious to corn in some fields near Philo. 

Christian—A few chinch bugs now scattered in corn fields. Not enough to do serious damage, 
but enough for seed next year. 

Not very numerous here. Not hurting anything as yet. 

Coles—Chinch bugs have made their appearance in considerable numbers in this locally this 
season. The first seen here for six years. Have done no material damage and will disappear i 

plenty of rain. . . . , , , 
Oats are being injured by the chinch bug since wheat harvest. 

A few oats, by the side of rye. 

Some corn totally destroyed 

No 

Cook—Some corn damaged by them adjoining rye and barley. 

•killed by them. 
At work on barley, rye, nnd oats, and are commencing on corn, 

in patches of one or two acres, and all more or less damaged. 

Cumberland—Have been here throughout the year. . 
All over the county to some extent. Some fields of corn already ruined. 

DeKalb—Farmers in northern end of county report noticing them vhen cutting bailey, 

•damage done to growing corn. 
DOUGLAS-Some .-lunch bugs in corn, but not enough to hurt the growing crop this year. 

Edgar—Very few of them in this locality. 

Ford-Noticed in a few localities, but not many in a place. 

Fulton—Very few of them. Came recently. No damage done by them here. 
Have found a very little sign of them in one or two oat fields only. 
Havp found a few" Not enough to make any show. . 
In small numbers in the wheat and oats, and also now among the corn, but not in sufficie t 

numbers to damage the crop. 
Gallatin—Noticed since about the first of June. Thickest where land was poor. One farm 

w as overrun by them. 
Greene—But few in this part of the county. Not enough to do any damage. 

Hancock—Some bugs here. The weather is very favorable for their increase. 
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Hardin—Increasing here very fast. Probably ten times as many as ever before. I think the 
effect will be felt here this year. 

Henry—The chinch bug has made its appearance, but has not damaged crops to any extent 
as far as heard from. ,, . ^ , ,, , 

Exists in several localities, but has done no serious damage this year. If the winter should be 
mild, there may be serious results next season. 

A few chinch bugs, but have done only a little damage so far. Think the only way to prevent 
their doing injury is to stop growing wheat and barley. 

Chinch bugs here, but doing no damage so far. Cannot tell what the future has in store for us. 

Jasper—The drouth and chinch bug have materially injured the growing corn. 

Jersey—The southern part of the county is infested with the chinch bug. They did not come 
early enough to damage wheat and oats much, but have increased rapidly and are now moving 
into the corn, where considerable damage is being done. 

Jo Daviess—Spring wheat and barley injured to a small extent by chinch bug. To be found 
also in oat fields, but not in numbers to do much damage. 

Found in small patches in spring wheat and oat fields, doing some damage, but not enough to 
attract much attention. Also now, in very small numbers, along margins of corn fields adjoining 
harvested grain. 

There are chinch bugs in the corn in numerous fields all about here. A few on the corn stalk 
under the leaf. T , 

Have been destructive in spring wheat, a little farther south, in both Stephenson and 
Jo Daviess counties. 

Kane—No perceptible damage, although limited numbers have been noticed for three weeks. 
Last three days have noticed considerable increase in the corn fields. 

Kankakee—Have heard of only one place in the town where they are in the corn, and there 
only a little. 

Kendall—Have some bugs in this county, but not enough to do much mischief 

Knox—Damaged winter wheat in some places. Killed some small pieces of spring wheat; hurt 
oats in some fields; and are now at work on the corn 

Lake Have done some damage here in barley. 

LaSalle—A great many are found in places where the corn seems to have fired badly. 
Doing great damage to the corn. Made its appearance in winter rye just when it began to 

ripen, but has done no great amount of damage. 
Reported in some localities, but no serious damage done by them. Several of m,v neighbors 

found them quitn numerous in spring wheat and oats, but now say they can find no perceptible 
damage. But the bugs are here, ready for another year. ( 

The chinch bug is found in nearly all the corn fields in this part of the county (Seneca). Their 
presence and the drouth have materially lessened the corn crop. 

Lee—A very few have shown in spring wheat, now cut, and in corn adjacent. 

Logan—None with the exception of a few in oats. 

McDonough—A few chinch bugs on the corn adjoining stubble fields, especially spring wheat. 
May be laying the foundation for a vast number next year. 

Macoupin—Pretty well distributed over this county; probably in every corn field. Did not 
hurt wheat and oats much, but are hurting corn badly. 

Madison—Quite numerous in many fields of corn, which are being severely damaged by them. 
Grown ones now flying over the country. ... , . . 

Damage has been greater in this county than ever before. Little injury to wheat; considerable 
to oats. Corn taken clean from the land in many places. 

Chinch bugs and dry weather have destroyed over one half our corn crop and part of the oats 
and wheat. Bugs very numerous; never more so. . 

Have hardly ever been so numerous before. Damage to wheat at least fiftjT per cent, in some 
fields. Took the corn nearly clean as they went. Now nearly all in winged state and making 
ready for second brood. 

Marshall—Scarcely any spring wheat raised except in the timber, and Ihere you will find the 
chinch bug in his glory. After eating up the wheat he goes into the corn. Farmers must stop 
raising spring wheat; then there will be no bugs. 

Massac—Been at work here for several years: but little worse now than common. 
Are plenty here and have damaged wheat and corn at least one sixth. Ears of corn very short, 

either on account of bugs or drouth, or both. 
Chinch bugs are numerous in this county and in this locality (Metropolis!. Have done con¬ 

siderable damage to corn. Many farmers are alarmed for the next year. There is no doubt that 
they injured the wheat to some extent. 

Menard—Find some, but not enough to do any harm. 

Mercer—Damaged some pieces of grain, and have now gone into the corn, but 1 think not in 
umbers sufficient to do much harm this year. Prospect of a big lot of them next year. 

Doing considerable damage to the corn crop. If the spring wheat had been two weeks later 
I think it would have been destroyed. 

Monroe—Chinch bugs here in force. Damaged the wheat about twenty per cent. Now at 
work on the corn. Many fields adjoining wheat nearly destroyed. 

Montgomery- Have not done much damage yet. Have taken some of the corn adjoining 
small grain, but are no w scattered all over the corn fields. 

Southern part of the county has been seriously injured as far north as Hillsboro, now, at 
a distance ten miles north of that place, numbers of bugs are found in every corn stalk. '> e 
greatly fear that if the present drouth continues the next hatching will be fatal to our corn. 
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Chinch buss as numerous as I ever saw them. Materially reduced the yield oi wheat m many 
fields. Oats and corn injured where they grew by the side of wheat, many fields of corn being en¬ 

tirely destroyed. 

Morgan—Made their appearance in this county just before wheat harvest about the tenth of 
June. Injured late wheat aud barley to some extent, and then went into the corn, but have not 

damaged it to any great degree. 

Moultrie —Scattered pretty generally over the country; but not very numerous except in a 
few places where thev went out of wheat and oat fields and injured the corn considerably. If con¬ 

ditions are favorable next year we may expect a full crop of them. 

Peoria 
No damage as yet to 

Find but very few. 

Piatt—Some bugs in southern part of county, but not in the northern, 

corn crop. 
p1KE—a few chinch bugs are now at work in corn on sides of fields adjoining oats; to be found 

by stripping down blades. 

p0pE_The pest is general over the whole county, but not in quantities sufficient to injure the 

M’lo-llt,. Doing considerable damage to corn, some of which is 

black with bugs. 
Pulaski—Has been some complaint of the chinch bug in the neighborhood, but it certainly has 

n0tIn*northern^n™eastern portions of the county,corn fields adjoining wheat begin to show seri¬ 
ous damage, and late corn will certainly be badly hurt. Many farmers burned stubble immed - 

^MTvWdge infested, bnt, no great damage is as yet 

discovered. 

Rock Island—Some bugs in almost every corn field, but notin quantity to do any serious 

danSpring whea^ not materially damaged; but few pieces were taken by the bug®- 
Chinch bugs here in multitudes and have done a great deal of damage to wheat and_co.il 
The ravages of the chinch bug are not general in this part of the county, but wherever w e 

and rye were raised it made its appearance early, and as soon as these were harvested it attacked 

tlK i^Sm”not in numbers to do small grain very much 

damage. Corn has suffered very slightly from it. 

Saline—Quite a lot of bugs all over the county. . . _ 
The chinch bug has injured our corn more than the drouth, and it is multiplying rapidly, 

also killed the crab grass'and fox-tall in the wheat stubble of many of our fields. 

Has 

Sangamon—Chinch bugs are here, but not in sufficient numbers to excite alarm or even attract 

attention. ^ 

Schuyler—A very few chinch bugs in some localities. No damage from them as yet. 
Have noticed but very few. Soon after cutting wheat noticed some young ones in the corn. 

In some localities they damaged oats slightly. 

Scott—Have heard but one complaint, and this is where the corn field was entirely surrounded 

by small grain. _ . 
Shelby—Have been damaged but very little in this locality by chinch bugs, though in t e 

8°U (luJte nuumrjiu^iiithe^wlimvt^fleldsf and jiave^f^troymi^orn and oat. adjoining wheat aud 

rye Went frm^wheaMntocorn, and in'central and northern township, have done considerable 

damage. 
Stark-In Goshen township the chinch bugs have made their appearance, but little is said a> 

to the amount of damage done 

Stephenson—In considerable numbers in spring wheat. Plenty to make a full crop by an 

°th vpenfbut few chinch bugs in winter wheat, as they came too late for that. They were ii 

spring wheat and barley; mostly confined to timbered districts, there being very few on pra 

^arr\Vinter wheat is slightly damaged by chinch bugs in this part of the State and spring whea 

andTherchinc1hf<bug “^generally present that should next season be favorable for its develop 
ment, serioSs harm from them nmy be expected They hurt winter wheat nearly or• qurto as bad! 
as spring wheat. Are now injuring corn, but not to any very great extent. (H.ram Snydei 

Lena.) 
Tazewell—Some in wheat stubble. Not more abundant than usual in corn. No damage s 

ar VERMILION-Chinch bugs numerous in many fields eating fox-tail and millet, but have don 

no damage to grain. Some farmers report stubble fields swarming with them. 

WHITESIDE-About in isolated patches of wheat in small numbers, just to show what the; 

CaDChinch bums have made their appearance in quite large numbers in some parts of this count 
where conshlefable wheat and barley have been raised, but are not so numerous or general as tj 

cause alarm. 
Win-Chinch bugs are numerous, but yet doing no perceptible damage. Many of them ai 

ou the win.- Are said to be numerous In slough grass aud wet-laud meadows (something unu 
Sal) and when "lie grass is cut they lake wing. Hove not heard of any damage to corn. 
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Williamson—Chinch bugs are all over the county ; more numerous than ever before. Killed a 
good deal of Sm when they first went into it, at harvest, and the second brood is now hatching 

on corn. 
WiNNEBAGO-We have the chinch bug in great numbers; first in barley, now in corn and oats. 

Woodford—Find a good many in edges of corn fields, and the weather being so very dry, they 

«« »■. -°t in sufficient numbers to do dam- 

age worthy of notice. 

Other correspondents from the comities above mentioned ie- 
ported no chinch bugs apparent in their vicinities, as follows. 

From Adams county, t; Cook, 1; Douglas, 2; Edgar 1: Ford 1; Kankakee, 1; Kendall, 1; 

Knox, 2: Lee, 1; Peoria, 1; Rock Island, 1; Sangamon, 1, Staik, 1, will, 1. 

Those from the following additional counties report no damage 

in their vicinities: 
Bureau, Calhoun, Cass, DeWitt, Iroquois, Livingston, Macon, McHenry, McLean, Mason, Ogle, 

Putnam, and Warren. 

One from Bureau county says: “There has been very little wheat sown here for many years 

past, and farmers think that this accounts for the absence of the chinch bugs. 

Mr Douffhertv of Otterville, Jersey county, writes that the bugs in his neighborhood are not 
n„™8enough'todo^rious injury;'and that he practices burning stubble to destroy them as 

much as possible. 

Air Seelev writes from Oswego, Kendall county, that he has been told by some of tke neigh- 
hors that a very few chinch bugs have been seen. Has been but little wheat or barley raised there 
for some time until the last two or three years. Is afraid that if this is continued the chinch bugs 

will return. 
Air. Samuel Frost, of Macomb, McDonough county, says: “We have no chinch bugs m our 

county. There is very little spring wheat raised here, which may account for their absence. 

Mr Wm M. Duffee, San Jose, Mason county, says: “There are no chinch bugs in our fields 

in this county. We have had none here since we quit raising spring wheat. 

Mr J H Anthony writes from West Jersey, Stark county: “Little or no damage done in 
southwestern Stark. Very little spring wheat or rye, raised in this county for several years, conse¬ 

quently the chinch bugs are somewhat held in check.’’ 

LIFE HISTORY. 

The life history of this insect has been often rehearsed, but will 
still bear brief repetition. 

The chinch bug.passes the winter in the adult, winged state (a 
few black wingless individuals occasionally occurring), under rub¬ 
bish or around the fields, in corn shocks and straw piles, under 
boards and among dead leaves in the woods, most abundant, usually, 
around the edges of fields and in thickets and the borders of 
woods. From these lurking places, such as survive the winter 
emerge in April and May (possibly sooner, if the ©eason opens 
early j, and, after pairing, lay their eggs in May and June in fields 
of spring and winter wheat, barley, rye, oats, and corn—chieny m 
wheat and barley,—most of the eggs being deposited m or near 
the ground on the lower parts of the plants. Many ot those 
hibernating around fields sown to wheat and barley make their 
way in on foot, thus attacking the outer edges first, but otheis 
take wing and scatter freely wherever suitable food invites them. 
Rarelv these Avinged, hibernating individuals will concentrate m a 
field of grain in numbers sufficient to damage the young plants at 
once, even before the eggs are laid; but commonly no marked in¬ 
jury appears until the young of the succeeding generation begin 

to feed. 
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By July most of the old, hibernating brood are dead, and the 
new generation is nearly full grown; far enough advanced by har¬ 
vest to abandon the fields of wheat and barley for the nearest 
available food—oats or corn, if these are adjacent, otherwise, and 
more rarely, grass. Making their way in on foot they will at first 
attack only the borders of these fields; but later—by the first of 
August at the farthest —the bugs not already located will begin to 
fly, and so will become generally disseminated through fields of 
corn. Not infrequently, especially to the southward, many of the 
old bugs fly as soon as they get the use of their wings; but a& 
only a small part of them have passed their final moult before 
small grain ripens, most of the generation must still search for 
food on foot. In the corn the eggs are laid behind the sheaths of 
the lower leaves, and under the protection of this retreat the 
young hatch and mature, only coming out upon the exposed sur¬ 
faces of the leaves when they become superabundant or when they 
get their growth. The full grown bugs fly freely, singly, but not 
in swarms, whenever their food fails them where they are. Rarely 
we find in the southern part of the State some trace of a third 
generation in a season, the young of these appearing in Septem¬ 
ber in the corn—but these are in too small numbers to have any 
practical importance. The generations are thus mainly two; one 
breeding chiefly in wheat and barley, and the other almost wholly 
in corn—the adults of this latter brood passing the winter as 
above described. 

Each female is believed to be capable of laying about five hun¬ 
dred eggs. 

FOOD PLANTS. 

The chinch bug is practically confined for food to the great family 
of grasses (Graminese), which contains all the cereals and grasses, 
tame and wild. Some of these, however, it feeds upon with re¬ 
luctance, if at all; and among the ordinary objects of its food it 
has its very decided preferences. Among the crop plants, wheat, 
barley and rye, sorghum, broom corn and. Indian corn, millet and 
Hungarian grass are its favorite foods, with oats and timothy 
clearly second to these; while among the wild grasses, its prefer¬ 
ence is for fox-tail grass and “tickle grass” (Setaria and Eragrostis). 
It seems to prefer timothy to blue grass, not really relishing 
either as a general thing*—and takes to the crab grasses (Panicum) 
not at all, or only as a last resort. It is reported by old settlers 
to feed on the wild prairie grasses, and to have bred upon them 
freely when the country was new; but it is not known what species 
of these grasses it affects. Nothing seems more precisely to its 
liking than the Setarias (fox-tail, Hungarian, and millet), unless 
it be sorghum and broom corn. 

*It should be noted, however, that the chinch bug may breed abundantly, with destructivej 
consequences, in timothy meadows and pastures, although in the West this seems not to ha\e 
been a common occurrence. A limited but severe attack in New York in lbbx, was almost 
wholly confined to these situations. 
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On the other hand, flax, clover, buckwheat, and all plants in 
general which do not belong to the family of grasses, remain 
absolutely uninjured by it, even under the pressure of actual, 
starvation. 

PREVENTION AND REMEDY. 

There is a general, but mischievous impression among the far¬ 
mers of this State, especially to the southward,' that it is useless 
to contend against the chinch bug, and that its visitations must 
be received like those of the drouth and the tornado, as evils be¬ 
yond our power to prevent or remedy. A careful study of the 
literature of the subject, several years’ observation in the field, 
and some experiment, have convinced me that this belief often 
doubles, at least, the calamity of an outbreak, by discouraging at 
the outset any except sporadic and individual measures of defense. 

This discouragement is of course not without its reasons. Com¬ 
monest, I think, are the following: 

1. In this, as in many other cases of insect injury, the number 
of unreasonable and even preposterous recommendations that have 
been made have tended to discredit the whole subject of remedial 
measures. 

2. Few are aware of the very considerable number of valuable 
remedies which have been carefully tried, here and there, with 
decisive or highly encouraging results. 

3. Failures of measures not intelligently or thorougly applied, 
or applied under exceptional circumstances, have often led to the 
conclusion that there was no value in them under any circum¬ 
stances whatever. 

4. Partial or complete failure of the isolated efforts of individuals 
has sometimes illegitimately discouraged combined action by the 
farmers of a neighborhood. 

5. The use of proper measures in the beginning of an outbreak 
has been prevented by a failure, elsewhere or previously, of the 
same measures where the chinch bug had already overwhelmed the 
country. The best of remedies will fail when the patient is al¬ 
ready in the article of death. 

6. Failure to accomplish everything has sometimes caused 
abandonment of measures which nevertheless do accomplish much. 

7. Many reasonable and promising remedies lack the endorse¬ 
ment of accurate experiment, and so fail to command the confi¬ 
dence of the practical farmer. 

8. The disposition to speculate on the weather is very common. 
A hope that heavy rains may intervene to destroy the bugs often 
prevents action which it is thought may be rendered unnecessary 
by the turn of events. 

I think, however, that all thoughtful men must agree that in 
the face of so great a danger as now threatens the agriculture of 
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the State, it is the part of wisdom to take no chances needlessly, 
but to nse every measure of precaution which an intelligent study 

of the situation can suggest. 

In the following summary discussion of remedies I have not 
usually attempted to discriminate between those which have been 
tested by general usage or by accurate experiment and those 
which rest upon theoretical grounds chiefly. _ I greatly hope that 
another year may put us in position to try m the field the moie 
important measures of this latter class in a way to bring out 

clearly their actual value. 
The remedial and preventive measures applicable to the chinch 

bug may be conveniently divided into agricultural methods, >cu - 

riers against migration, and direct destruction. 

A. AGRICULTURAL METHODS. 

1. Clean farming. The chinch bug seeks in autumn the pro¬ 
tection of dead leaves, grass, fallen fence boards, rails, etc., and 
does not usually fly far in spring if it can find food near by. 
The farmer, therefore, who harbors the greatest number on Ins 
premises will, in the long run and as a general rule, suffer first 
and worst the following year. Further some of the commonest 
grass-like weeds are among the favorite food plants of this insect, 
and the bugs will be most numerous on farms where these are 

allowed to grow. . ■ 
2. Judiciously diversified farming. That repeated and general 

cropping to the cereals alone, especially to only two or three 
kinds of them, favors the multiplication of the chinch bug, is a 
fact now so well known as to need no discussion. 

3 Temporary abandonment, in corn districts, of small grain, 
especially ivheat and barley. This measure of defense, m use 
for more than a century, is the one most generally relied upon. 
Its at least partial efficacy is now clearly demonstrated through¬ 
out a large part of this State, where the chinch bug is making its 
advent almost wholly by way of fields of wheat and barley. 

It is to be noted, however, that where the number of this in¬ 
sect has risen to great excess, it cannot be reduced again by sim- 
ply refraining from the culture of wheat and barley. It has been 
repeatedly shown in Southern Illinois, during the last two years 
that under such circumstances the bugs will breed as freely an 
successfully in oats as in other grains; while recent occurrences 
in New York prove that the meadow grasses afford them almost 
equal opportunity. This is consequently a preventive rather than 

a remedial measure. 
A serious error is prevalent in some parts of the State with 

respect to the relation of the cliincli bug to winter wheat, many 
believing that this insect. cannot flourish on winter grams ilm 
fact is, however, that the tremendous attacks under which south- 
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ern Illinois has suffered for the last three years, have been de¬ 
livered first, each year, upon the fields of winter wheat, no spring 
grain but oats being raised in that entire region; and our recent 
observations in Northern Illinois, where winter wheat has lately 
been introduced again to some extent, show that there likewise 
this has suffered scarcely less, in several instances, than spring 
wheat beside it. It is probable, however, that where both varie¬ 
ties are raised, the spring wheat will usually be worst attacked; 
but certainly if only winter wheat is grown, this will afford every 
necessary opportunity for the multiplication of the chinch bug. 

4. The temporary abandonment of corn in regions tohere small 
grains are the principal crop. This expedient was suggested by 
observations made in the wheat regions of Washington county, 
where nature made for us, in 1886, an experiment on a large scale, 
showing the result of a lack of food for the midsummer brood of 
the chinch bug. The few corn fields in that region being early 
destroyed by insects and drouth, the breeding of the bugs was cut 
short in the corn, and the adults were forced to desert the fields 
in midsummer. Most of them consequently flew to the woods and 
lived principally, during the remainder of the season, upon certain 
woodland grasses. The number of the hibernating generation was 
thus cut down, and those surviving passed the winter almost 
wholly in the woodlands, with the consequence that fields at some 
distance from woods were nearly or quite free from attack the 
following spring. A general burning of the woods and thickets at 
the proper season, as recommended under another head, would 
probably have almost wholly protected this entire region. 

5. Culture of crops not affected by the chinch bug. The most 
important of these are clover, buckwheat, potatoes, turnips, and 

! the root crops generally ; flax, hemp, beans, castor beans, melons, 
i strawberries, and all the fruits. Oats and the common meadow 

grasses are usually less damaged than wheat, rye, barley, Hun¬ 
garian, and millet. 

6. Heavy fertilization, both of the ground before planting, and 
of the surface where the crop is attacked. This method takes 
effect both by supporting the plant under the drain of insect in¬ 
jury, and by causing a more luxuriant and thicker growth of 
vegetation, which shades the ground and renders it moist, thus 
supplying conditions unfavorable to the multiplication of the chinch 
bug. It is, by many, supposed that the bugs prefer an unthrifty 
vegetation to one in vigorous growth, but this is certainly not in¬ 
variably the case. Fields of corn, side by side, one fertilized and 
the other not, are often equally infested by this insect, the con- 

| spicuous difference in condition being due wholly to the greater 
resisting power of the stimulated plants. This practice has like¬ 
wise the advantage of forcing the development of the crop, thus 
pushing it out of the way of early injury. 

An experiment recently conducted for me by Mr. Samuel Bart¬ 
ley, of Edgewood, bears on the utility of this method. A plot of 

ij - -7 
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wheat heavily fertilized before sowing, with barn-yard manure—al¬ 
most the only wheat in that neighborhood- was very vigorously at¬ 
tacked in spring by the chinch bug, much of it being badly dam¬ 
aged by the adults of the hibernating generation before they had 
even laid their eggs. Notwithstanding this injury, and that by 
the much more abundant generation following, this plot yielded, 
according to a report made to me August 4, at the rate of- 20.8 
bushels per acre, e4 pounds to the bushel; while the poition of 
it treated in spring with special fertilizers* yielded at the rate o 
24 bushels per acre, 62 pounds to the bushel. The ususal aver¬ 
age yield of this region does not exceed 18 bushels. It is scarcely 
possible that this field could have yielded more than ten bushels 
per acre if left unfertilized. The effect of the first application of 
manure was, therefore, to about double the crop; and that of the 
second, to further increase this yield by some twenty-eight per 

cent. 
7. Fall plowing, and heavy rolling after the seed is sown. This 

measure is based upon the fact that the female chinch bug see s 
the roots of grain in spring upon which to lay her eggs, and 
can penetrate compact soil less readily than that recently plowed. 
As the eggs are very frequently and freely laid, however, upon 
the lower part of the plant above the earth, this measure probably 

uannot have any very important effect. 

8. The nse of surplus seed. This serves a double purpose, that 
of shading the ground, as mentioned above, and that of supplying 
an excess of vegetation, some of which may be sacrificed to the 

bugs without serious diminution of the yield. 

9 Early planting of crops exposed to chinch-hug attack (ex¬ 
cepting corn). As the principal damage is done by the young ot 
the spring generation, and as these do not ordinarily begin o 
hatch until the middle of May and are most destructive late m 
June, early planting may often so advance the crop as to get it 
practically out of their way. This applies as well, of course, to 

winter grain as to the spring varieties. 

10 Late planting of corn. Corn should be planted late enough 
to make it certain that the hibernating adults have all left their 
winter quarters and established themselves m gram fields for le- 
production; otherwise the crop may be infested by this first gen¬ 

eration as well as by the second. 

11. Mixture of seed, to repel or destroy_ the insect. The sow¬ 
ing of clover in' spring on winter wheat is largely practiced m 
Southern Illinois, and with unquestionably good effect provided that 
the clover grows freely enough to shade the ground by the time 
the young chinch bug gets fairly under way. Frequently how¬ 
ever, in that latitude, clover makes too slow and slight a start to 

effect this purpose. 

*One hundred pounds each, per acre, of nitrate of soda, superphosphates, and sulphate of pot¬ 

ash. 
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Timothy may often be sowed in fall, to the best advantage, with 
winter wheat or rye, as repoited to me by Mr. John A. Kelly,* 
of Cumberland county, in a letter .dated June 25, 1887; and also 
more at length by Mr. E. E. Chester, of Champaign county. Mr. 
Chester’s experience demonstrates so precisely the very great 
value of this method as a protection to the wheat crop under the 
most unfavorable circumstances possible, that I will report it in 

| full. 

A field of twenty-eight acres was sown to wheat in the fall of 
1874, when the chinch bugs were innumerable throughout all 
this region—twenty acres with timothy and the remaining 
eight without,,timothy being sown on the latter in the spring. 
This eight-acre plot, like the rest in every respect except that 
mentioned, was overwhelmingly infested by the chinch bug, the 
grain at harvest yielding only seven bushels per acre, while the 

’ twenty acres, bearing a thrifty growth of fall timothy, remained 
wholly unaffected except for a short distance adjoining the other 
plot, and yielded an average of twenty bushels to the acre. The 
latter wheat sold as “No. 1,” at one dollar per bushel, and the 
former as “rejected,” at sixty-five cents. 

Winter rye is sometimes sowed with spring wheat, for similar 
reasons. 

Flax has also been sowed, with good result, on both spring and 
winter wheat, being itself exempt from attack and serving to shade 
the ground to a considerable extent. According to some observers, 
it even repels the bugs. 

The sowing of buckwheat and flax in the outer rows of fields of 
corn is likewise reported to have protected them from invasion. 

12. Ships of favorite food plants sowed as lures: millet or 
Hungarian around wheat or corn; spring wheat around winter 
wheat or oats; sorghum or Hungarian around corn or between 
the outer rows. The object of this procedure is to induce the 
adults escaping from wheat fields or emerging from their winter 
quarters, to lay their eggs in these special strips, which are then 
plowed up and planted to other crops, thus destroying the un¬ 
hatched eggs and the young. 

13. Sowing strips of favorite food plants near the whiter quar¬ 
ters of the hugs. When woodlands and thickets contain numbers 
of hibernating insects, these may be thus tempted to deposit their 
eggs, which may then be destroyed early wdth the vegetation used 
as a lure, the ground being afterwards replanted to some crop not 
affected by the chinch bug. 

14. Sowing strips of plants not injured by chinch hugs, as 
harriers to the migration of the spring generation. These should 
be interposed especially between fields of barley or wheat and 

*l‘I have accidentally discovered that by sowing timothy with the wheat in thefall, if T get a good 
catch the bugs cannot breed, as the wheat starts first in spring and then the grass forms a dense 
shade by the tenth of May. When the bugs deposit their eggs they cannot hatch on account of 
too much shade.” 



100 

oats or corn. Their effect will be only to delay and distribnte 
the migration of the brood, possibly resulting also in the starva¬ 
tion of the younger individuals. 

15. Encouraging spring growth of volunteer grain on ground 
to be used for coru, or other late-planted crop. Late spring plow¬ 
ing of this ground preparatory to planting will destroy the eggs 
and young with which it will probably be stocked. 

16. Irrigation of the infested fields, where it is possible, is, of 

course, a complete remedy. 

B. BARRIERS AGAINST MIGRATION. 

1. Planting strips with crops not subject to injury by the chinch 
bug, as described above under No. 14. This, to prevent the 
speedy migration of insects of the spring generation from fields 

of wheat and oats at harvest. 

2. Plowing and harrowing at harvest time around infested 
fields, for a similar purpose. 

3. Plowing one or two deep furrows around the field. “The 
earth should be thrown awny from the protected field, and the 
furrow not allowed to settle or harden, but be kept friable or 
dusty by dragging a log or stone or a bundle of brush along it each 
morning. The philosophy of the plan is that the bugs cannot 
climb up the loose surface, especially on the perpendicular side. 
The dragging each morning will kill many, but they should be 
either trapped or destroyed in pits, or burned by strewing straw 
each morning on the invading side of the furrow, and burning 
the same each evening, when a chinch-bug holocaust will result. 

—Biley. 
4. Pouring coal tar along the ground just outside the borders 

of infested fields, as recommended by Dr. LeBaron in his second 
report. “This method,” he says, “has been extensively resorted to 
the past season (1871) in the central part of the State. I had an 
opportunity of seeing it put in practice, on a large scale, on the 
farm of Mr. Joshua Sells, of Bloomington. At the time of my 
visit, Mr. Sells had adopted the plan of running a stream ot tar 
from the spout of an old tea-kettle directly upon the ground, along 
the exposed sides of his corn fields. He found that a gallon ot 
tar would extend about ten rods, so that a two-gallon kettle, twice 
filled would furnish a strip of tarred ground the whole length ot 
a forty-rod corn field. The tar had to be renewed every other 
day, and oftener in case of rain. The insects would crowd up to 
the’line in such numbers that in many places they would pile up 
from half an inch to an inch deep, and could be scraped up by 
the double handful. But so long as the tar was kept fresh, not a 
bug wrould cross it. They were *not prevented from ciossing y 
the adhesive nature of the tar, but by its repulsiveness. The bugs 
would not touch it. They were destroyed by conducting them into 
perpendicular holes, or by shoveling them in and burying them. 
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C. DIRECT DESTRUCTION. 

]. Destroying the hugs by fire in tlieir winter quarters in fall 
and spring. After the first frost in autumn, and before the warm 
invigorating weather of a well-established spring, the bugs are all 
concealed under rubbish—most abundant usually around head¬ 
lands, under corn stalks, etc., and often, also, among the dead 
leaves in the borders of woods. Here vast numbers of the bugs 
may be destroyed by burning (especially where wire fences make 
this process comparatively easy), and every one of these winter 
residents killed may mean a hundred thousand less in the fields 
the following summer. While this measure will often pay the 
individual farmer as a protection of his own crops alone (since 
these are usually first and Tvorst damaged by the bugs harbored 
on his own grounds), yet the full measure of possible benefit can 
only be obtained by general action by the farmers of a neighbor¬ 
hood. Burning will be more effective in fall than in spring, 
because the bugs not destroyed by fire will be exposed to the 
winter weather by the destruction of their shelter. It is necessary 
that the burning should be done when the grass and rubbish are 
thoroughly dry, otherwise the fire may run lightly over it without 
destroying the insects. 

2. Distributing straw, corn stalks, etc., as lures to hibernal ion, 
and then burning. By offering inviting winter quarters in and 
around infested fields, the adults may be readily collected where 
they can be conveniently and completely destroyed. 

3. Spreading straw and rubbish around ripening grain fields 
and burning at night. Chinch bugs leaving a field are disposed 
to shelter themselves at night, and are thus exposed to destruction 
by this method. 

4. Similar protection may be afforded to corn fields subject to 
invasion. 

5. Plowing up killed grain and planting to other crops. Nearly 
all the younger bugs wili find it impossible to escape from a plowed 
field, and will perish by starvation. 

6. Plowing under deep, or killing by burning over the ground 
where grain has been destroyed.. Sometimes a light covering of 
straw will be necessary for this latter purpose. 

7. Plowing under the outer roics of corn, where these have 
been invaded from adjacent fields of grain. 

8. The application of insecticides: gas lime to wheat and corn; 
the kerosene emulsion to corn, possibly, also, to wheat in early 
spring; hot water and soap suds to infested stalks of corn. 

As farm help is relatively abundant after harvest, applications 
of inexpensive insecticides may sometimes be made with profit, 
especially if their use upon a few of the outer rows of corn shall have 
the effect to protect the entire field. A simple mechanical mixture 
of water and three per cent, of kerosene is deadly to chinch bugs 
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of all ages, and does not injure half-grown corn if the fluid is 
thoroughly and repeatedly shaken up. Or, as a safer application, 
an emulsion of kerosene may be made with a soap suds contain¬ 
ing one pound of soap to twenty gallons of wmter. Two gallons 
of kerosene oil should be boiled with a gallon of suds, and then, 
while hot, thoroughly churned or mixed with a syringe or hand-force 
pump until a permanent cream or butter is produced. This emulsion 
may be diluted wflth the soap suds at the rate of a gallon of the 
former to fifteen or twenty gallons of the latter. 

9. The application of repellent substances, to prevent the chinch 
bugs from laying their eggs upon the crops; a measure suggested 
only as worthy of experiment. A light coating of partly stale gas 
lime, not too freely applied to wheat in spring, or placed by the 
handful at the roots of corn at harvest, might possibly protect 

these crops. 

10. Finally, the artificial cultivation of the germs of the con¬ 
tagious diseases of the chinch bug, with a view to spreading these 
diseases at will by means of such artificial cultuies. This is a 
theoretical remedy only, and much additional study and experi¬ 
ment will be required to put it on a practical basis. 

SPECIAL PROCEDURE RECOMMENDED. 

For those parts of the State not already practically mastered by 
the chinch bug, especially for Northern and Western Illinois, I 
would earnestly recommend the following procedure for the com¬ 

ing fall and spring: 

1. Give up wdieat, rye, barley, Hungarian, and millet, for the 

coming year; or, 

2. If the just mentioned grains: are grown, sow with them 

timothy this fall, or clover next spring. 

3. Pick up boards, rails, and sticks along roadsides and around 
headlands this fall, and thoroughly burn over the borders of the 
fields and similar places, thickets, wmodlands, etc., late this tali it 
practicable, selecting for this dry days wdien rubbish will burn 
close to the ground. Such places as cannot be burned m tall 

should be fired early in spring. 

4. Fertilize ground to be used next year for small grain or 
corn, and apply to the surface next spriug quickly acting fertilizers, 

where crops become infested. 

5. Plant all the crops, except corn, at the earliest time per¬ 

missible. 
6. Search carefully for the bugs next spring in their. usual 

quarters, as a means of determining the possibility of serious injury; 

and, if this seems threatening, 

7. Raise extensively, another year, crops not affected by the 

chinch bug. 
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8. Do these things, not singly and imperfectly, but thoroughly 
and by neighborhoods; by mutual consultation and organized co¬ 
operation; and there is excellent reason to believe that the chinch- 
bug outbreak now impending may be suppressed, or at least kept 
down, until a favorable change in the weather for a season or two 
shall make artificial measures unnecessary. 

It is important to repeat, as related to the possibility of local 
protection, that our observations of recent years show that the 
chinch bug does not ordinarily travel far, but that the damage in 
any region is done almost wholly by the bugs bred on that ground. 

FIELD EXPERIMENTS PROPOSED. 

I am painfully aware that many of the recommendations made 
in this paper rest upon no basis of accurate experiment, leading 
to precise, demonstrated results. I ardently hope that, if the chinch 
bug prevails another year, we may be in position to make such 
experiments in the field in different parts of the State, but to that 
end I have to ask the co-operation of the farmers interested. I 
consequently especially request correspondence with those who are 
disposed to afford us an opportunity for trial, upon their grounds, 
of the most important and promising measures against the chinch 
bug. Such experiments will be conducted personally by myself 
or my assistants; but for the privilege of making them we must 

look to others. 

It will be necessary, in most cases, that small selected plots of 
uniform character be placed at our disposal; that some of these 
be treated experimentally and others beside them left without such 
treatment, as a check upon the results; that the product of all be 
kept perfectly distinct, both at harvest and threshing; and that it 
be accurately measured and weighed. The subjects of special in¬ 
terest from this point of view are the following: (1) general and 
special fertilization; (2) the use of surplus seed; (3) the sowing 
of mixed seed—clover, flax, timothy, etc,, with the small grains, 
(4) the sowing of strips as lures to oviposition; (5) the planting 
of strips as barriers; (6) the use of coal tar as a barrier against 
migration; (7)the effect of burning over the winter quarters of 
the bugs; (8) the use of straw, corn stalks, etc., as lures to hi¬ 
bernation; (9) the effect of plowing under the outer rows of in¬ 
fested corn; (10) the application of insecticides or repellents 

especially gas lime. 

With positive and precise knowledge of the value of these 
measures under varying circumstances, an important advance will 
certainly have been made in our practical acquaintance with this 
arch-enemy of western agriculture. 
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S. A. Forbes, State Entomologist. 



W V4 



IX 

GENERAL RECORD FOR 1887 AND 1888. 

The most remarkable items of the entomological record for the 
two years covered by this report are the continuance of the chinch- 

bug outbreak mentioned in my last report, an enormous eruption 
of cutworms,—beginning in Southern Illinois in 1887 and rising 
still higher and extending throughout the State the following year,— 
and the scarcity of the Hessian fly after the spring of 1887, in 

the region commonly infested by it. 

The most noticeable horticultural insect was a species of yellow 
Thrips (T. tritici) excessively abundant in strawberry fields in 
1887, and charged with doing serious damage there. It was scarcely 
less numerous in 1888, but the season being more favorable, fev ei 
complaints of injury were heard. 

A still diminishing abundance of the European cabbage worm 

(Pier is rcipce) was noticeable in both years, due, doubtless, to 
causes previously mentioned,—the increasing prevalence of dis¬ 
ease and the further development of parasitic enemies. 

Various species shared in the cutworm attack upon both garden 
and farm vegetation, as has been reported at length on another 
page, but the most abundant in 1888 was one new to economic* 
entomology,—the clay-backed cutworm, Ac/rotis morrisonicinci. 

The army worm was locally reported from a few counties of 
southern Illinois in spring and early summer, but in terms in¬ 
sufficient to distinguish it from cutworms of similar appearance. 
One of the latter especially, the clay-backed cutworm, was so 
generally mistaken for the army worm that little reliance can be 
placed on these statements. 

Another species, new to economic entomology, is a very de¬ 
structive plum borer sent me from Sangamon county in 1887, 
larvae of "which were bred to the pyralid moth Euzophevci 
semifuneralis, Walk. 

In 1888 lawns and meadows of Central Illinois suffered (especially 
the former) from unusual numbers of ROOT web WORMS or “grass 
web worms,” as they have been variously called, the most abundant 
species of the season being Crambus exsiccatus; C. f uscicostellus 
was also common, and both were bred from corn. C. zeellus, on 

S, E.—B 
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the other hand, was rare. From a correspondent in Carroll county, 
in the northern part of the State, I learned that these insects 
have been so numerous there for several years as to compel the 
replanting of most of the corn on sod. 

The practice of spraying apple-trees in spring to protect the 
fruit from the codling moth, or apple worm, is now rapidly 
becoming* general, based largely in this State on the experiments 
and recommendations of this office as published in our Bulletin 
No. 1.* The results for 1887 were generally very encouraging, 
but those for 1888 were less decisive, owing to an extraordinary 
scarcity of the insects themselves, especially in Central Illinois. 
This was evidently due to the occurrence in 1888 of an unusual 
apple crop following a season of unusual scarcity of this fruit. 

‘ A new and peculiar insect observed by us for several years, and 
known in the office as the burrowing web worm, occurs abundantly in 
grass, and in corn after sod, not in numbers, however, so far as now 
known, to be a serious enemy to the latter crop. This species was 
bred in 1888 to a moth, Pseudanaphora arcanellci, described else¬ 
where in this report. A less common species of similar habit was 
also bred in 1888, and proved to be a Csenogenes, described on 
another page as C. mortipennella, Grote. 

The history of the Hessian fly during the past two years ex¬ 
hibits anew the effect of drouth upon the multiplication of that 
species. Many of the wheat fields of Southern Illinois in regions 
which had been free from the fly the preceding year, showed it in 
such numbers at harvest time in 1887 as to make it seem probable 
that the following crop would suffer heavily; but a sefere mid¬ 
summer drouth following, prevented almost entirely the growth of 
volunteer grain, and very probably also dried up the larvae and 
pupae of the fly in the field. As a consequence, these neighbor¬ 
hoods in 1888 were almost absolutely free from evidence of at¬ 
tack, although in adjacent counties, wjiere the drouth was less 
severe, the fly was noticeably abundant in the fall of 1887 and in 
the following spring. 

Experimental sowings in 1887 and 1888, made to trace the sum¬ 
mer history of this insect, failed because of the drouth, in the 
former year completely, in the latter partially,—only the latest 
planting growing. One plot, sown at Albion, Edwards county, 
July 28, started slowly, and was heavily attacked by chinch bugs 
and grasshoppers. There no Hessian flies were detected August 
24, but by September 13, larvae of almost all ages occurred in 
great abundance, and by the I8tli a few had formed fresh puparia. 
Transferred to the office at Champaign and kept in the open air, j 

♦The method of field application now most commonly used differs widely from that of my pub¬ 
lished experiments. In the latter, the finest possible spray was applied by passing the nozzle about 
through the foliage of the tree. In the common orchard practice a much coarser spray is thrown 
from beneath, through a short tube, with sufficient force to reach the top of the tree after leaving 
the nozzle A greater amount of water being thus applied, a smaller proportion of the poison is 
necessary. More than one pound to two hundred gallons is superfluous, and may be injurious, 
whereas in my own experiments we found a pound to fifty gallons harmless. 
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the first imago (a female) emerged October 9; a male, October 10. 
October 16, two more females appeared and another male; October 
23, another male; October 26, three males and a female; October 
27, one female and three males. On a final search in the cage, 
made November 12, a female was found dead, with eggs near her. 
Compared with our previous record, as presented in the Fifteenth 
Report and in my Office Bulletin No. 3, these data merely bring 
the appearance of this autumnal brood about ten days earlier. An 
attempt to secure fertilized eggs and rear larvae from the imagos 
hatched as above, failed,—probably because the small number of 
specimens reared and their scattered appearance prevented copulation. 

Another dipterous insect (a tipulid larva), brought to the 
front in a new relation by the drouths of 1886 and 188/, was 
first obtained by us from meadows in Edwards. county in the fall 
of 1886, wdiere it had shared largely, at least, in the destruction 
of a field of clover. The feeding habits of this species, and the 
extent of its injuries were made out by us in 1887, as will appear 
in the body of this report. 

The same conditions which encouraged the multiplication of 
web worms in 1887 and 1888 gave rise during the former year to 
an extraordinary number of white grubs, especially in lawns. 
Experiments made at this time on the University lawn demonstrated 
the possibility of killing the grubs in the earth by a free use of 
the kerosene emulsion, but at an expense considered excessive by 
the horticultural foreman. This standard species is rapidly rising 
in importance as a corn insect in Central Illinois, evidently breed¬ 
ing freely in corn, as shown by our own observations and by cor¬ 
respondents’ reports. A general destruction of the beetles by 
light-traps will probably be necessary in some of the worst infested 
districts. 

Among minor injuries by beetles we noticed a habit—not hitherto 
reported—of one of the lady bugs, Anatis 15-punctata, which was re¬ 
peatedly observed burying itself in the pulp of ripe cherries on 
the trees. 

Another coleopterous species detected in a new mischief is the 
pale striped flea beetle, Systena blanda, sent us from Southern 
Illinois as the most common and destructive melon insect. 

From granaries and elevators at Shawneetown, at Albion, and in 
Central Illinois, I received during the fall of 1887 several lots of an 
insect larva reported as destructive to stored grain. This proved to 
belong to a species of beetle (Tenebrioides maurUanica) of the 
family Trogositidse, mentioned in the earlier reports of this series 
by both LeBaron and Thomas, and by them regarded as carnivo¬ 
rous only—a conclusion in which they followed eminent European 
authorities. Our observations show, however, that this supposi¬ 
tion is an error, as the larvae placed in confinement in boxes of 



grain fed freely on both wheat and corn. In December, in 
Edwards county, they were boring holes in the sides of the bin 
as if for transformation; and adults occurred with the larvae in 
considerable abundance in May of the following year. 

One of the most remarkable features of the recent agricultural 
development of the State is the organization of extensive drainage 
operations and the opening up to cultivation of great tracts of 
swamp land. As the original vegetation of these lands is peculiar, 
the first crops raised there are exposed to peculiar insect attack 
by species native to the swamp grasses, and I have watched with 
interest not unmixed with apprehension the entomological conse¬ 
quences of this improvement. A marked instance of possible mis¬ 
chief of this kind presented itself in the summer of 1888, in the 
form of an attack on corn and millet in one of these drainage 
districts, by a snout beetle (Sphenophorus ochreus) whose breed¬ 
ing habits and history were at the time unknown. A full account 
of the observations and experiments made in the investigation of 
this species is given in a separate article; and with this I have 
incorporated considerable new information concerning other injuri¬ 
ous species of this genus. 

Abundant among the chinch bugs (whose continued devastations 
in Southern Illinois have called for very full treatment in this 
report) was a species occasionally noticed by economic entomolo¬ 
gists known by them as the flea negro bug (Thyreocoris puli- 
cctrius). Its extraordinary abundance in wheat fields at harvest 
time in 1887 and 1888 had no visible connection with any injury 
to grain, and experiments reported in another article show that it 
fed rather upon certain abundant weeds. 

Injuries done by the corn root louse (Aphis maidis f Fitch) 
were apparently neither more nor less abundant than in recent 
years. Notable progress was made in the determination of obscure 
points in the life history of this species, some of. them open¬ 
ing the way to experimental work for its extermination. The 
supposed aerial form of this louse, which appears in mid¬ 
summer upon the leaves of the corn, has been unusually ^ rare 
during the last two years—possibly because of the hot and dry 
weather, so intense in 1887 as to whiten and kill, by a sort of sun¬ 
stroke, innumerable leaves of corn in thrifty fields. 

The common grasshoppers, so abundant in 1885 and 1886, were 
rarely heard from in the period covered by this report, a few com¬ 
plaints from Southern Illinois—especially in 1888, from the extreme 
southeastern part of the State—being all the reports of noticeable 
damage which reached this office. At Centralist a five-year-old 
orchard was badly hurt by them in 1888, and at Shattuc, meadows 
were damaged in 1887. The species involved were Pezotettix fe- 
mur-rubrum and P. differenticdis —the same as those most abun¬ 
dant in Northern Illinois three years before. 
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Our common white ant (Termes flavipes) has been several 
times reported to me for its injuries to buildings and other wood¬ 
work. A large portion of one side of a small farm house in Put¬ 
nam county was eaten out by it in 1887, and a small granary was 
nearly destroyed on the same premises; and in 1888 a similar oc¬ 
currence was reported from Yarna, Illinois, where the wood-work 
of some windows and the supports of a heavy chimney had been 
completely destroyed. 

S. E.-c 



Off 



STUDIES ON THE CHINCH BUG* II. 

(Blissus leucopterus, Say.) 

The economic entomology of this State has been distinguished, 
during the last four years, by the longest period of continuous 
chinch bug devastation known in the history of that insect; but as 
evidences of the disappearance of this outbreak are now (Septem¬ 
ber 30) beginning to accumulate, it is perhaps not too soon to write 
its history. 

Its beginnings were apparent in 1885, when noticeable injuries 
to corn were reported from ten counties of Southern Illinois.f In 
1880, thirty counties of that region were seriously damaged, Wash¬ 
ington county (about the center of destruction) being perhaps 
worst infested. In 1887 the loss was severe in thirty-eight 
counties of the southern district, and very noticeable in thirty- 
seven others of Northern and Western IllinoisJ; while in 1888 
small grain and, corn were heavily infested throughout all the 
southern counties, favorable weather alone enabling the crops to 
withstand the injury better than the year preceding. The attack 
was now considerably diminished in the center of the affected area, 
but farther to the east, in Clay, Richland, and Crawford counties, 
it was much heavier in the beginning of the season than the pre¬ 
ceding year, its force decreasing, however, with the disappearance 
of the first generation. On the extreme southern borders of the 
State, on the other hand, it continued with undiminislied severity, 
the damage done in 1888 being greater than that in 1887,—greater 
in Pope and Pulaski counties, 1 was informed, than ever before 

j since their settlement. There was thus apparent a wave-like prop¬ 
agation outward from the center above mentioned, the crest of 
the wave of increase requiring two years to pass from Washing¬ 
ton county to the Ohio River. A similar gradual increase north¬ 
ward was demonstrated by a comparison of the numbers of chinch 
bugs in early spring of 1887 with those of the summer and fall, 
in the counties of Montgomery, Christian, and Shelby. 

♦For Article I,of this series, see 12th Reportof the State Entomologist of Illinois, 1S82, pp. 32-63. 

fSee “Miscellaneous Essays on Economic Entomology’’ in Appendix to Transactions Depart¬ 
ment of Agriculture, Illinois, 1885, (vol. 23), p. 23. 

JSee table of injuries by counties on pp. 5 and 6. The loss In Illinois was computed for 1887, by 
J. R. Dodge, Statistician of the U. S. Department of Agriculture, at $11,840,000. (See report of the 
Commissioner of Agriculture for 1887, p. 56.) 
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The recent wide-spread appearance of three destructive conta¬ 
gious diseases of the chinch bug, and a consequent diminution of 
its numbers, makes it seem at last unlikely that any extraordmaiy 
loss will follow next year in the territory which has been so ong 

infested. , . v 
The present account will be limited chiefly to the most peculiar 

features of this eruption, and to the new knowledge game y 

careful study of its course. _ . 
The following table of loss by the chinch bug m Illinois during 

the year 1887 (when its injuries were most severe) is demed 
from' assessors’ reports to the office, made as explained undei 
another head. The figures against the name of each county indi¬ 
cate the number of townships from which was reported the grade 
of loss indicated by the word at the head of the column; and the 
number of townships heard from in each county is shown by the 
sum of the figures against the name of that county in all the 

columns for each crop. 



3 

Chinch Bug Injury Reported by Townships, 1887. 

To Small Grain. To Corn. To Grass. 

Counties. 

N
o
n
e
.

 

L
i
t
t
l
e
.

 

M
o

d
e
r
a
t
e
.

 

C
o
n
s
id

e
r
a
b
le

. 

G
r
e
a
t
.

 

V
e
ry

 g
r
e
a
t
.

 

N
e
a
rly

 
c
o
m

p
le

te
 . 

C
o

m
p

l
e
t
e
.

 

« 

N
o

n
e
.

 

L
i
t
t
l
e
.

 

M
o

d
e
r
a
t
e
.

 

C
o
n
s
id

e
r
a
b
le

. 

G
r
e
n
.
t
.

 

V
e
ry
 
g

re
a
t .

 

N
e
a
rly

 
c
o
m

p
le

te
. 

C
o

m
p

l
e
t
e
.

 

N
o
n
e
.

 

L
ittle

 -
.

 

M
o

d
e
r
a
t
e
.

 

C
o
n
s
id

e
r
a
b
le

. 

G
r
e
a
t
.

 

V
e
ry

 g
r
e
a
t
.
|

 

N
e
a
rly
 

c
o
m

p
le

te
. 

C
o
m

p
l
e
t
e
.
1

 

Northeastern. 

Boone.. 3 4 5 1 1 6 1 

Cook. 2 2 3 2 2 1 2 5 1 1 

DeKalb. 10 1 9 2 11 

DuPao'e. 5 2 6 1 6 1 

Grundy . 6 3 5 3 1 8 1 

Kane. 6 ] 6 1 6 1 

Kendall. 3 3 5 1 6 

Lake. 3 1 1 3 2 4 1 

LaSalle. 9 7 1 1 13 4 1 16 2 

McHenry. 9 9 9 
Will . 10 2 

O 1 9 3 3 13 2 

Total... 66 26 5 3 1 72 20 2 7 90 ri i 3 1 

— 

» 
Northwestern. 

Bureau. 8 3 1 10 1 1 11 1 

Carroll. 8 2 1 8 2 1 11 

Henry. 6 6 2 3 2 12 4 2 i 16 o 1 

Jo Daviess. 1 3 4 1 3 3 1 2 6 2 1 

Lee. 9 7 1 12 5 13 3 1 

Mercer. 3 2 2 1 3 2 3 8 

Ogle. 10 6 2 14 4 13 4 1 

Putnam. 2 2 3 1 4 
Rock Island. 1 1 1 2 2 1 1 1 2 i 1 5 2 

Stephenson. 1 3 3 2 1 2 5 1 2 7 2 1 

Whiteside. 7 4 7 3 1 10 1 

Winnebago . 9 2 1 11 1 12 

Total. 65 41 13 11 5 2 1 . . 86 32 8 9 2 1 . . . . 116 14 5 2 1 . . . . • o- 

Western. 

Adams. 11 2 10 2 1 12 1 

Brown. 4 6 1 4 
Calhoun. 8 8 8 
Fulton. 10 3 10 3 12 1 

Greene. 3 4 1 2 2 4 4 1 1 2 

Hancock. 13 2 8 7 11 4 
Henderson. 3 3 3 
Jersey. 2 3 1 1 1 2 2 3 2 1 

Knox.. 4 1 1 2 5 2 1 6 1 1 

McDonough . 8 2 1 5 3 1 8 
O 

Morgan.. T.. 4 1 1 5 1 4 1 1 
Pike. 9 6 1 8 5 2 1 14 1 1 

Schuyler. 10 7 3 9 1 . 
Scott. 3 1 4 4 
Warren . 8 2 8 2 8 2 
Cass. 5 5 5 

Total. 92 28 15 5 78 34 9 15 2 2 107 25 5 3 

Middle. 

.Christian. 6 3 1 1 3 5 2 1 9 1 1 

DeWitt. 6 1 6 1 7 
1 Livingston. 16 3 16 3 18 1 

Logan. 5 1 4 1 1 5 1 

Macon . 9 9 9 
Macoupin. 6 2 3 3 4 1 2 2 2 3 6 8 

Marshall. 6 2 2 6 2 2 7 3 
Mason. 7 1 5 3 7 ] 
McLean. 14 2 13 3 15 1 

Menard. 1 1 1 

Montgomery. 4 5 3 1 1 1 2 1 2 5 1 6 4 1 2 
Moultrie... *. 5 1 3 2 1 4 2 
Peoria. 10 1 10 1 11 



Chinch Bug Injury Reported hy Townships, 1887— Continued. 

To Small Grain. To Corn. To Grass. 

Perry. 
Pope. 
Pulaski... 
Randolph 
Richland.. 
Saline.... 
St. Clair.. 
TJnion.. .. 
Wabash .. 
Washington 
Wayne. 
White. 
Williamson 

Total. 1:12 19 76 
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24 55 15 6 33 

2 8 
1 .. 

.. 1 
1 4 
1 5 
4 
3 

15 90 29 35,68 49 
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Middle—Continued. 

Pio ft o 2 2 
9 3 1 9 1 3 10 3 

Shplhv 2 5 2 1 3 1 1 1 2 8 1 
2 3 4 1 i 4 2 
4 ‘4 5 3 7 1 
6 5 9 1 1 10 1 

Total. 120 39 12 7 2 . . .. 111 31 5 11 4 6 11 1 146 28 2 4 •• •• •• 

Eastern. 

16 1 15 2 17 
2 3 1 3 1 1 1 4 1 3 4 2 4 
5 2 1 4 1 1 ..< 6 1 
i 1 2 1 1 1 1 2 2 2 1 
7 1 8 6 1 1 
8 1 7 O 7 1 1 
7 1 n i 1 7 # , 1 

16 "3 18 1 18 1 
6 1 6 1 6 1 
4 3 5 2 7 

_ _ _ _ — — — — — — — — — — — — — 

Total. 72 15 3 5 1 1 • • •• 69 10 2 9 2 3 2 •• 80 9 rt 1 1 •• •• 

Southern. 

Alexander. 
1 3 1 l 1 4 1 2 1 3 

1 2 3 2 1 2 5 5 1 3 3 2 3 . . . . 
1 4 1 3 l 1 6 3 1 1 2 3 1 2 • 

1 1 2 1 2 1 1 1 . . 3 1 1 . . . • 

Effingham. •• 2 2 3 
1 

•• 3 i •• 1 •• 2 1 5 
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2 1 4 O 
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Fayette. • • 1 •• 
O 
4 

4 1 
1 '2 

1 •• •• 
i 

2 
1 'l 

r 
4 

3 •• 3 
5 

4 
2 

2 

VTttilallll. 
3 2 1 2 3 i • . . . 2 3 . . 

narain. 
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2 3 1 4 • . 2 1 1 1 
1 4 0 3 a 1 5 i 1 2 6 1 

1 1 ,, . . 1 

Lawrence. 
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Massac. 
5 ■■ 1 i <N. , # . . . 

2 

Rote. -The excess of numbers in i his table in some sections, as com pared rf|l'^e r 
TIT on subsequent panes, is due to the fact that a part of the reports of damage received were rl 
vailable in the^ater discussions, because corresponding reports of acreage were either wan 

nnerfect. 

re re r 
anting 

mperfect 
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INFLUENCE OF EXCESSIVE DROUTH. 

The general conditions precedent to this chinch-bng uprising 
onform to the established principle that a succession of dry and. 
^arm summers has most to do with the origin of a chinch-bug 
utbreak; but it has not been heretofore noticed that drouth may 
ecome too severe for even this drouth-loving species. In some 
arts of Washington county the corn crop, and even the field 
rasses infested by the chinch bug, had been almost completely 
estroyed, in 1886, as early as the beginning of August, thousands 
f acres standing at the time as dry as in midwinter. This coming 
t the breeding season of the second generation, their multiplica- 
ion was cut short, large numbers of the young perished in the 
elds, and the old, no longer able to find food there or to mature 
tieir eggs, were driven in immense numbers to the woods. 

A visit made to this region at harvest time in 1887 showed that 
lany fields at a little distance from the woods contained scarcely 
chinch bug where there had been myriads the season before; and 

aat fields in which these pests occurred in numbers sufficient to do 
srious mischief were almost invariably beside woodlands, or, if at 
little distance, that only the borders nearest the woods were 

affering. In the western part of the adjacent county of Clinton 
visited at the same time), where the corn had been much less 
ampletely killed the year before, the chinch bugs were scattered 
very where, even miles from woods, and the early damage to small 
rain was much more severe. 

EFFECT OF ABANDONING CORN AS A CROP. 

These facts give us a hint of the results possible in a small 
rain country, if corn be abandoned for a time to reduce the food 
apply of the second generation. They amount, in fact, to a nat- 
ral experiment on a Very large scale, with this procedure. The 
ssults were certainly interesting; but the method has this draw- 
ack, that the meadows and pastures may be thus exposed to 
amage by desperate and starving hordes of chinch bugs searching 
ae country for food. No serious injury was done, however, in 
lis way to grass lands in the district indicated. While we shall 
3e later that meadows may be used freely and extensively by the 
hinch bug as breeding grounds in spring, this is usually only 
rhere a fresh and succulent growth of young grass offers an ex- 
raordinary temptation. It would seem that the abandonment of corn 
herever small grain is largely raised may be at least as effective a 
reventive measure as the abandonment of wheat where corn is 
le principal crop. Indeed, it may well be more so, since the 
btempt to reduce the first brood by limiting wheat culture must 
e made during the season of active growth for nearly every sort 
E vegetation, the chinch bugs having, therefore, at worst, an 
bundance of every kind of food save wheat; but the second brood 
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develops' when most plants attacked by chinch bugs, excepting 
corn, are either dead or have ceased to grow rapidly, and the 
alternative food resources of the insects must be relatively tew and 

slight. 

SUCCESSIVE ABANDONMENT OF CORN AND WHEAT. 

The ideal procedure with wheat and corn, is doubtless the sup¬ 
pression of corn one year and of wheat the next, cutting down t e 
second chinch-bug generation of one season and the first ot the 
following. The effect of this rotation also was indicated by a 
spontaneous experiment made by nature in parts of Marion and 
Clinton counties in 1887 and 1888. Here the severe drouth of 
1887 cut short the corn, in some neighborhoods early destroying 
it, so that not a stalk in acres ever formed an ear ; and the wheat 
sown the following autumn was so badly winter-killed that prac¬ 
tically all was plowed up in spring, the ground being replanted 
to other crops. As if in consequence of these occurrences, the 
chinch bugs in this region in the spring of 1888 were much fewer 
than in 1887, not more than one fourth as numerous according to 
my own judgment, local observers putting the difference at about 

one half. 

SECONDARY EFFECTS OF THE ABANDONMENT OF WHEAT. 

Suspension or abandonment of wheat culture has been for a 
hundred years the favorite method of evading the ravages ot the 
chinch bug; but, so far as I know, this measure has heretofore 
been taken only when the insect hordes were about to disappear 
under the action of other and more general causes, and the real 
effect of this variation in farm management has consequently not 
been clearly demonstrated. Other unplanned experiments °1 e 
kind which I have found so instructive lately, have thrown much 

light on this subject also. 
About Edgewood, in Effingham county, where scarcely any wheat 

was raised in 1887, it was clear to a demonstration, June Al, that 
the chinch bugs had lived and bred since early spring m timothy 
meadows, many of which were already hopelessly ruined for the 
year; and from these meadows the bugs were then making their 
way to oats and corn. Oats fields had also become infested y 
flying adults in spring, and young and old were everywhere dis¬ 
tributed, many acres of oats being dead and dried up. 

In some parts of Clay county—notably about Flora—the amount 
of land in wheat had been gradually diminished from year to 
year, until, in the spring of 1888, I could find but two sma 
fields in a considerable district. The insect wave had here, how 
ever, but just reached its height, and to the general alarm, not 
only were the bugs more numerous than ever before, but they, 
were widely and generally dispersed through oats and young 
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timothy meadows and even in bine grass pastures, breeding as 
rapidly there, to all appearance, as if these fields had been in 
wheat. The oats especially were suffering everywhere, bugs of 
all ages being equally dispersed throughout the fields*; and, later, 
corn fields wrere invaded in the usual way, first from the edges, 
and then by a general flight. In short, it was difficult to believe, 
after a careful examination of this neighborhood, that the chinch 
bugs wrould have been any more abundant if every other 
field had been in wheat; while it seemed probable that if a mode¬ 
rate amount of wheat had been sown, this would have received 
the weight of the attack and the other crops would have been 
correspondingly relieved.f 

RELATIONS OF THE AREA OF WHEAT AND OTHER 

CROPS TO CHINCH-BUG INJURY. 

The fact (now to be clearly seen in Illinois) that chinch bugs 
■will breed in winter wheat as well as in the spring varieties,, and, 
under certain circumstances, in oats and timothy scarcely, if at 
all, less freely than in wheat, tends greatly to. unsettle the ideas 
of the entomologist and to confuse the practice of the farmer, 
especially as we lack authentic detailed evidence on the relation 
of wdieat and other crops to chinch-bug increase, drawn from a 
territory large enough to warrant positive generalization. I have 
consequently thought it highly important that an extended and 
thorough-going study should be made of the relations of the cul¬ 
ture of wheat (and indeed of oats, corn, and grass likewise) to 
chinch-bug injury to the various crops. 

Conditions in Illinois during 1887 were as favorable to the in¬ 
vestigation of this subject as it would have been possible to 
arrange, since we had coincident every variation in chinch-bug 
damage, from none whatever to the complete destruction of every 
crop liable to attack, and also every variation in wheat culture, 

♦ The marked preference for wheat where both wheat and oats are accessible to the chinch bug 
was very clearly demonstrated by an observation which I made in Washington county in 1886. In 
a field sown partly to each crop, with no fence between, chinch bugs were thickly clustered on the 
stems of wheat, especially on the nodes, up to the very boundary line, but not one could be found 
on the other grain. Even where the two were intermingled, the stalks of wheat among the oats 
had been carefully sought out, while the oats plants among the wheat were as generally avoided. 

tOf especial interest in this connection is the following letter written May 14,1887, by Hon. J. 
W. Robison, Towanda, Kansas, a former resident and large fanner of Illinois and an ex-senator of 
this State: 

“The old chinch bugs,—those of last year's crop that have wintered over,—are now extremely 
numerous and destructive here; as numerous as I ever saw them in August and September in the 
mature form. They have already entirely destroyed the wheat on thin soil and half of that on our 
best lands. They have also destroyed at least half the oats crop, and, strange as it may appear, have 
killed a few patches of corn and are distributed over all our corn, from a few to fifty on a hill, the 
corn being from one inch to six inches in height. They are laying a very large crop of eggs on all 
these plants, but none have yet hatched. Our wheat is just heading out,and some heads are in blos¬ 
som. This is the first time I have known old, last year’s bugs to lay very many e^gs on young 
corn. Timothy and orchard grass are very dry and small, but not harmed by the bugs. 
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fiom townships in Central and Northern Illinois in which not am 
acre of wheat was reported, to others—mostly in the southern 
part of the State—where the wheat area ranged from 10,000 to 
13,000 acres per township.* 

Further, where damage had been done, it was in some cases 
barely perceptible for the first time in many years, and in others had 
been repeated with extreme severity for several successive seasons. 
This made easily possible elaborate comparison in all parts of the 
State between the wheat acreage and the amount of chinch-bug 
damage done to the principal crops. If the latter was found to 
vary generally with the former, the area in wheat increasing or 
diminishing where injury to corn, grass, etc., was greater or less, 
the presumption would be very strong that there was some con¬ 
nection of cause and effect between these two sets of data. I con¬ 
sequently undertook to collect, classify, and discuss the facts 
obtainable in this State bearing on this important matter,—a labor 
which has absorbed much of my own time and the greater part 
of that of two assistants during some months of the summer and 
fall. The scope of my inquiry was finally widened so as to in¬ 
clude an examination of the relations of chinch-bug injury to corn 
and grass, as well as to wheat and the other small grains, with a 
view to showing the kind of rotation or cropping prevalent in the 
worst infested districts as compared with those nearly or quite 
free from damage. 

COLLECTION OF DATA. 

For the facts of both orders, I had recourse to township as¬ 
sessors throughout the State. Those concerning acreage in wheat 
and other crops were compiled from the Assessors’ Reports for 
the years 1886 and 1887 on file at the Stat.? Capitol; and those 
concerning insect injury to small grain, corn, and grass, were 
secured by correspondence with the officers who made the assess¬ 
ment for 1887. In order that the last mentioned facts might be 
uniformly stated in a way to make them available for tabulation, 
the following slip and postal-card circular were sent to every as¬ 
sessor in the State. The terms selected for the card of inquiry 
made a series as uniformly graded as was convenient, of expres¬ 
sions to which every one was accustomed and to which all would 
attach a practically identical meaning. 

Office State Entomologist, 
Champaign, III., March 5, 1888. 

Dear Sir: As an important item in an investigation of the relations of wheat culture to 
the chinch bug, which I have undertaken, I need an estimate, by assessors, of the amount of chinch- 
bug injury in their respective towns for the season of 1887. Will you be kind enough to note upon 
the card enclosed yourjudgment of this matter, returning to me without unnecessary delay? 

Very Respectfully, 

S. A. FORBES, 

State Entomologist. 

•This last in Washington county. 
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ESTIMATE OF LOSS 1,1' CHINCH BUGS, 

Summer of 1887. 

[Please indicate by underlining the proper words in columns below.] 

TO SMALL GRAIN. TO GRASS. TO CORN. 

1. None 1. None 1. None. 
2. Little 2. Little 2. Little. 
3. Moderate 3. Moderate 3. Moderate. 
4. Considerable 4. Considerable 4. Considerable. 
6. Great 5. Great 5. Great. 
6. Very Great 6. Very Great 6. Very Great. 
7. Nearly Complete 7. Nearly Complete 7. Nearly Complete. 
8. Complete 8. Complete 8. Complete. 

Was injury greater in neighborhoods where wheat or barley was grown than elsewhere? 

Signature:. 

lounty:. 

'own:. 

Eight hundred and sixty-two assessors reported by the return of 
hese cards marked so as to indicate their judgment of the amount 
>f chinch-bug injury in their respective townships. 

STUDY OF DATA. 

In studying the data thus collected, the State was first divided 
nto six seciions; each section to be studied separately from all 
joints of view. Later, the two northern sections were thrown 
ogether, and also the three middle ones, the data being thus sum- 
narized separately for the three principal regions, Northern, Central 
ind Southern Illinois; and finally the State was studied as a 
vhole, without reference to geographical divisions. For each of 
hese areas the postal card township reports were distributed in 
groups according to the amount of damage done to each of the 
jrincipal farm crops,—first to small grain, next to grass, and 
inally to corn. For example, all the cards showing no injury to 
:orn were brought together in one group, all those showing a 
‘little’’ injury to the crop in another, all reporting “moderate” 
lam age in a third, and so on, until all the cards received were 
livided into eight lots, corresponding to the eight degrees of in- 
ury to corn distinguished. Then, lists being made of the town- 
hips belonging to each group as thus classified, the acreage in 
vheat for each township was taken from the tables of acreage 
ilready mentioned, and an average struck for each group corre- 
iponding to each grade of chinch-bug injury. These averages 
)eing set down fin the progressive order of increasing loss by 
•hinch bugs froit “none” to complete devastation, it was at once 
ipparent whether any connection between the wdieat area and the 
nsect damage was to be made out, the list of numbers showing 
he wheat acreage being, on the whole, an increasing series if 
oich connection existed, and otherwise not. 
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Tables of this description were made for each year (1886 and 
1887) and for each crop in each of the areas above mentioned, the 
whole being finally summarized and concluded by a general table 
setting forth the facts for the whole State, and for all the crops 
taken together. 

GENERAL REMARKS UPON THE TABLES. 

Before entering upon a detailed examination of these tables, a 
few critical and explanatory remarks may well be made. 

In the first place, as the data here set forth relate to only one 
of a considerable number of varying conditions which must affect 
the multiplication of the chinch bug and its consequent damage 
to crops, it is not to be expected that any correspondence appar¬ 
ent between wheat culture and chinch-bug injury will be always 
clear and uniform. As it is impossible that conditions of weather, 
general average of soil, methods of cropping and farm manage¬ 
ment, and the like, should be the same for all the groups of 
townships, these and various other influences must have had their 
various effects on the number and condition of the chinch bugs in 
each case, so that a certain amount of variation, upward and down¬ 
ward, will appear in the various series, really due to these con¬ 
cealed but ever present differences of circumstance. 

Where the wheat acreage is very small and the chinch-bug dam¬ 
age light, as in Northern Illinois, these miscellaneous and acci¬ 
dental variations may completely conceal the slight variations to 
be attributed to the insignificant differences in the amount of 
wheat. 

Secondly, although the township assessors are doubtless, on the 
whole, the class of men most likely to judge intelligently and 
accurately concerning the damage done in their townships, this is 
really a difficult matter to estimate, particularly as my questions 
were not put to them until after they had made their annual 
round. The judgment of different men must consequently some¬ 
times have differed widely with respect to like conditions and 
grades of injury. The meaning attached to the terms used in ex¬ 
pressing their estimates of injury must also doubtless have varied 
considerably,—although less, as I judged, than if I had asked men 
not accustomed to think in ratios to give their opinions, in the 
form of percentages of injury. Other variations without significance : 
must have resulted from the fact that in all this investigation the ! 
township has necessarily been taken as an unvarying agricultural 
unit,—of uniform size, and with always the same ratios of culti¬ 
vated and uncultivated lands. 

The more or less serious errors thus arising are all, however, of 
a sort to decrease rapidly with the accumulation of instances, 
being most apparent in the tables of the smaller sections and 
chiefly obliterated in the final tables for the larger sections and 
for the entire State. In the concluding diagram it seems to me 
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that this process of mutual cancellation must have reduced them 
practically to nothing, with the exception ot certain geographical 
differences to be noticed when that plate is discussed. 

Because of the unavoidable variations thus arising, I have made 
no use, in my discussions, of averages drawn from groups of less 
than five towns each,—a limit which excludes the more violent, 
accidental, and miscellaneous fluctuations, but which still leaves 
some of considerable importance. 

Further, it is to be noted that the terms used in the township 
reports of injury are not uniformly graded, the gradations being 
much closer for the lower degrees of damage than for the higher. 
The destruction of half a crop would doubtless be called a “great 
loss, if not a “very great” one, so that the first fifty per cent, of 
injury is divided by my scale of expressions into four or five de¬ 
grees, and the last fifty per cent, into only two or three. 

I have also to notice that it was usually quite impossible to 
distinguish accurately the amount of damage done by chinch bugs 
from that due to drouth, and it is probable that many of the 
severest cases of damage were really due to drouth and insects 
combined. 

Finally, I beg to remind the reader that the facts here pre¬ 
sented are derived from more than eight hundred men widely 
scattered throughout the State,. each' peculiarly competent to 
observe and report the data for his own district; and that the evi¬ 
dence thus accumulated far outweighs that on which any one man 
or any entire neighborhood can rest an opinion,—amounts to many 
times "more, indeed, than all that has been previously reported on 
this topic. I believe that I am asking no more than is deserved by 
the tedious labor whose outcome is here presented, when I claim that 
this mass of testimony should be considered as decisive wherever 
its indications are positive and manifest. 

INJURY TO CORN AS COMPARED WITH ACREAGE IN WHEAT AND OTHER 

GRAINS. 

Table I. 

Southern Illinois, 191 Toivns. Injury to Corn, 1887, compared 
with Crop Areas for the Same Year. 

Degree of Injury. No. 
of Tps. Wheat. Barley. Rye. Oats. Corn. Grass. 

None. 4 1,784 1 5 1,093 1,811 2,462 
Little. 2 3,974 4 15 1,872 2,876 1,640 
ATnderate 1 1, 600 245 800 210 
Considerable .. 7 1,905 14 1,114 2,419 2,121 
Great. 24 3,'289 1 18 1,521 3,057 2,805 
Very great. . 40 2,278 16 1,375 2,391 2,616 
Nearly complete. 85 2,'945 3 23 2,104 2,859 3,152 
Complete. 28 4,266 1 17 2,671 3,157 2, 975 



I have selected, first, for examination the relation between: 
injury by chinch bugs to corn in 1887, and acreage in wheat 
and other grains for the same year. As the chinch bugs bred in wheat 
in spring resort finally to corn, and rear there almost exclusively the 
second brood of the season, we should expect to find any increase 
in chinch bugs due to a large wheat acreage, expressed in a larger 
degree of damage to corn in the same territory. Examining first 
the table for Southern Illinois and throwing out the first three 
groups of townships because too small to give an average of any 
value, we observe a slightly irregular but unmistakable increase 
in average wheat acreage as the chinch-bug injury to corn in¬ 
creases. Seven towns reporting the injury to corn as “consider¬ 
able,” have a wheat area of 1,905 acres each, while twenty-eight 
towns where the corn was totally destroyed averaged two and a 
fourth times as much—4,266 acres each. The intermediate num¬ 
bers form an ascending series, except that the second one is un¬ 
duly high, but still below the last. This plainly shows that in 
Southern Illinois, in 1887, the wheat area was much greater, on 
the whole, where the damage to corn by chinch bugs was the 
greater, and greatest of all where the destruction was complete. 

Immediately, however, an interesting and important question 
arises. Is it not possible that in these towns less corn was raised 
where there was more wheat, the area in the two crops varying 
inversely, the great chinch-bug injury to corn apparent being then 
due to the smaller corn acreage, and the consequent closer con¬ 
centration of insects in what corn there was? 

The column headed “corn” in the same table gives the answer to 
this question, and from this we learn that the corn area did not 
decrease as the wheat area enlarged, but that, on the contrary, it 
actually increased (though irregularly) as the wheat did.* Cer¬ 
tainly, therefore, the corn was not more injured only because there 
was less of it. 

That the corn acreage should increase with chinch-bug in¬ 
jury to the crop is a surprising fact, and suggests a glance at 
the columns for oats and grass (barley and rye being insignificant 
crops in Southern Illinois), and here we learn that the area in 
these two great staples also was the greater^ where chinch bugs 
were the more abundant,—the increase in the numbers for these 
crops being an almost continuous one from 1,114 to 2,671 for oats and 
from 2,121 to 2,975 for grass. We reach, consequently, the interesting 
and unexpected generalization that where the destruction of corn 
by chinch bugs in the southern part of the State was greater, 
the area was greater in wheat, oats, corn, and grass,—that is in the 
staple farm products of the region. This is little more than 

*The first two numbers in this series of five amount to 5,476 and the last to 6,016. 
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saying that the greater was the damage, the larger was the 
area in crops of any and all kinds capable of furnishing food to 
chinch bugs*. 

This conclusion clearly compels at once a reconsideration of the 
effect of wheat alone,—a re-examination of the table so made as to 
ascertain whether the wheat area increases faster with increased 
injury than does the area in the other crops reported. On this 
point the indications of the table are not quite clear, but are 
nevertheless interesting and suggestive. The increase in wheat 
corresponding to the five available numbers of the table we find 
to amount to an average of 31 per cent, for each step of the 
gradation; while that of corn amounts to only 8 per cent.; that of 
grass to 10 per cent.; and that of oats to 33 per cent.; in other 
words, while wheat and oats have increased in about the same 
ratio with increase of injury by chinch bugs, and bear, so far as 
this table is concerned, the same relation to such increase, the 
corresponding increase of corn has amounted to only about one 
fourth that of the wheat, and the grass increase to about one third. 
Prom this we are certainly justified in concluding, provisionally, 
that, even under the extreme conditions prevailing in Southern 
Illinois last year, the acreage of wlmat has more to do with the 
increase of chinch-bug injury to corn than the area of any other 
crop, except, perhaps, oats; but as the latter crop, and also corn 
and grass, seem also to favor insect increase, we find little en¬ 
couragement for the supposition that under such circumstances an 
abandonment of wheat alone will serve to control injury by the 
chinch bug, or seriously to check its increase. 

Table II. 

Central Illinois, 397 Towns. Injury to Corn, 1887, compared 
with Crop Areas for the Same Year. 

Degree of Injury. 
No. 

of Tps. 
Wheat. 

• 

Barley. Kye. Oats. Corn. Grass. 

None. 244 1,311 1 98 2,754 5,765 5,992 
Little. 73 2,080 1 44 2,281 5,045 5,439 
Moderate. 14 2,368 5 31 1,711 4, 488 4,880 
flnnsiderahlo . 33 2,582 16 1,172 3, 275 4,338 
Great . 8 2,641 23 1,502 3,003 5,331 
Very great,. 11 2,949 45 2,134 4,514 5,154 
Nearly complete. 13 3,189 27 2,254 4,428 6,017 
Complete. 1 6,113 317 4’257 7,251 11,616 

Passing now to Table II., for 397 towns of Central Illinois 
where all the grades of injury to corn except the highest are rep¬ 
resented by groups of townships sufficiently large to be available 

*As it here seemed possible that the larger area under cultivation was a consequence of the 
greater and long-continued chinch bus injury with which I found it associated, and not in any 
sense a cause,—due, in fact, to the clearing up of the richer bottom lands in Southern Illinois, 
where the partially exhausted prairie lands had repeatedly failed to yield a profitable crop,—I 
’thoroughly overhauled my data with this point in mind, but without finding any ground for such 
a conclusion. The area under cultivation in the principal crops was greater in 1887 than in 1886, 
but the increase was not more marked in regions badly infested than in those where the damage 
was lees. 
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for discussion, we observe at once that the figures for wheat in¬ 
crease regularly from 1,311 acres per township, where the injury 
was none, to 3,189 acres, where the loss was nearly complete. An 
inspection of the columns for the other crops shows us that here 
the grass areas remain about the same, neither rising nor falling, 
if we take the list together; but that the figures for corn and oats 
clearly show a tendency the reverse of that observed in Southern 
Illinois; for while the successive numbers run somewhat irregu¬ 
larly, the whole series is clearly a descending one. Certainly, 
therefore, we must conclude that in this great territory increased 
injury to corn goes along with an increased acreage in wheat, as 
in Southern Illinois; but as this is also attended by a decreased 
acreage of corn and oats, it remains for us to determine whether 
the greater damage to corn may not all be connected with this 
latter fact,—may not be due simply to a more concentrated attack 
in the smaller corn area. A simple calculation demonstrates, how¬ 
ever, that the average increase in the series of figures for wheat, 
(24 per cent.) is nearly five times as great as the average inverse 
ratio in the figures for corn (5 per cent.) and six times as great 
as for oats (4 per cent.). In other words, as the wheat area in¬ 
creases many times faster than the corn area decreases, the in¬ 
creased wheat area must be held to have much more to do with 
the greater chinch-bug injury than does the decreased corn area. 

From this table we seem to learn that in the beginning of a 
chinch-bug outbreak the area in wheat has much more to do with 
the continuance and increase of injury than that in any other 
crop; that the acreage of oats, corn, and grass has then, in fact, 
no apparent influence, where wheat is also raised. 

The separate tables for the three subdivisions of Central Illinois 
simply show in each the same state of facts apparent in the more 
general exhibit, and are consequently not here reproduced. 

i 

Table III. 

Northern Illinois, 224 Towns. Injury to Corn, 1887, compared 
with Crop Areas for the Same Year. 

Degree of Injury. 
No. of 
Tps. 

Wheat. Barley. Rye. Oats. Corn. Grass. 

None. 147 343 152 375 3,119 4, 628 8,173 
Little. 48 338 165 427 3,199 4,734 7,976 
Moderate. 10 324 136 340 2,952 3,786 7, 360 
Considerable. 16 335 165 251 3,169 4,569 6,957 
Great. 2 431 9 368 3,115 5,065 9,632 
Very great. 1 213 10 14 445 1,020 2,526 

As is sufficiently evident from Table III., reports from Northern 
Illinois can scarcely be used in this branch of our discussion, 
both chinch-bug injury to corn, and the area in wheat being of 
so little importance that whatever slight effect one may have had 
upon the other, is completely lost to view in the presence of other 
causes of variation. Only the four minor grades of the scale of 
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injury are available, since but three towns reported damage to corn 
as more than considerable. On the other hand, the wheat acreage, 
including both spring and winter varieties, does not reach ^350 
acres per township in any of the groups, nor fall as low as. o20. 
Evidence as to the [connection between wheat culture and chinch- 
bug injury can be expected here only as a result of close obser¬ 
vation, in small neighborhoods; and such evidence for Northern 
Illinois will be presented under another head. 

Here, also, the tables for subdivisions (northwestern and north¬ 
eastern Illinois) agree in general with those from the larger table 
including both.* 

Table IY. 

The Whole State, 812 Towns. Injury to Corn, 1887, compared 
with Crop Areas for the Same Year. 

Degree of Injury. 
No. of 
Tps. 

Wheat. Barley. Rye. Oats. Corn. Grass. 

None. 395 956 57 200 2,873 5,302 
4,888 

6,768 

Little. 123 1,431 65 193 2,633 6,367 

"Moderate. 25 1,520 57 153 2,149 4,060 5,685 

Considerable. 56 1,856 47 83 1,735 3,538 4,809 

Great. 34 2,968 • 2 40 1,610 3,163 3,800 

Very great. 52 2, 380 1 22 1,51 2,814 3,151 

Nearly complete. 98 2,977 3 23 2,124 3,067 3,532 

Complete. 29 4,329 1 28 2, 726 3,298 3,273 

Combining now the facts derived from the whole State in one gen¬ 
eral table setting forth the relations of the acreage of the principal 
farm crops to chinch-bug injury to corn for the year 1887, we notice 
first the greater value to be assigned to the averages presented by 
this table, and the greater weight to be attached to its results,. 

; due to the greater area covered by it, and the more numerous ob¬ 
servations which it summarizes. Representing reports from 812 
towns, and no group including less than 25, we must consider this 
table as of much higher authority than the preceding ones. 

Its showings, however, are not essentially different from those 
already set forth, amounting, in fact, to a combination of those 
from the first two of our series. The wheat numbers increase, 
with only one unimportant break, from 956 acres per township 
where the corn was not injured to 4,329 where it was completely 
destroyed, the successive steps of increase thus averaging about 
fifty per cent, of the lowest number. The column of figures for 

? each of the other crops presents us, on the other hand, with a 
I mixed series, descending uniformly to the grade of injury marked 
i as “very great,” and then ascending by two steps .to the end, 

clearly a repetition on a larger scale of the facts exhibited by the 
separate tables for Central and Southern Illinois. The southern 

*The only exoeptior to this statement is shown by the spring-wheat series for Northwestern 
Illinois. Taking that alone, we have a noticeable increase from 326 acres per township to 411, cor¬ 
responding to a damage to corn ranging from “none” to “considerable.” 
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part of the State, where the wheat acreage was large and the in¬ 
jury very severe, dominates the lower part of the table, the groups 
of townships representing the three higher grades of injury, being 
mostly in that section ;* while the upper part of this general table 
is little but a copy of the corresponding part of that for Central 
Illinois, the averages drawn from the relatively large wheat acre¬ 
age there being little affected by the very small wheat acreage of 
the northern district. Table IY. is, therefore, less an average of 
the others than a summary recapitulation of their teaching. The 
descending series presented by the six upper figures of the columns 
for rye, oats, corn, and grass remind us that a diminishing area 
of these crops goes with the increasing wheat areas of the first 
column, but that the decrease of the former is insignificant in 
comparison with the rate of increase of the latter;f while the 
regular rise in the lower numbers in each column simply expresses 
anew the fact that where the chinch bug has been long enough 
abundant to practically occupy the country, it will multiply accord¬ 
ing to the area in any and all crops capable of affording it food. 
In other words, these tables show us that corn suffered worst, as 
a rule, in 18S7, in those counties and townships where wheat was 
most abundant, and that a regular gradation of injury to corn by 
the chinch bug may be made out corresponding to the gradation 
in the wheat acreage; and, further, we learn that where the chinch 
bug became very numerous, the other great grass crops,—that is, 
the other small grains, corn, and the grass forage plants,—began to 
suffer heavily, to breed the first generation of the bugs, and so to 
encourage their increase and the consequent damage to corn—oatsi 
being the first to take this turn, and corn and grass the next. 

From these tables we may draw, then, this provisional practical 
conclusion, to be tested by the remaining tables of the series, 
that a limitation or abandonment of wheat culture may be ex¬ 
pected to serve as a preventive measure at the beginning of a 
chinch-bug outbreak but that it cannot be depended on as a 
remedy when such an outbreak is fully developed. 

INJURY TO GRASS AS COMPARED WITH AREAS IN WHEAT AND OTHER 

CROPS. 

Meadows and pastures are often invaded by chinch bugs escap¬ 
ing from ripening grain; and where the drouth is so severe as to 
destroy the corn in summer, the second generation may be bred 
to some extent in grass. It also occasionally happens that if 
nothing else offers as food for the hibernating generation, young 
meadows tempt them in spring to settle and lay their eggs and 
there rear their young as in fields of wheat. A study of the rela¬ 
tion of wheat culture to injury to grass will therefore have its special 

*It will be seen (Table T.) that 153 of the 179 towns reporting an injury to corn higher than 
“great"1 are in Southern Illinois, and only 2H from Central and Northern Illinois (Tables II.'and III.) 

tThis relation of the cron areas in Central Iilinois is doubtless due to the fact that much of the ■ 
wheat of the region is raised in districts not as well adapted to any other crop,—the broken clay 
lands, originally wooded, along the streams. 
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terest, and may serve likewise as a partial check on conclusions 
awn from the discussion of the injury to corn. The grass injury 
is, however, relatively so light that only the five lesser grades 
n be used, even for Southern Illinois. 

Table V. 

'uthern Illinois, 191 Towns. Injury to Grass, 1887, compared 
with Crop Areas for the Same Year. 

Degree of Injury. No. of 
Tps. 

Wheat. Barley. Bye. Oats. • Corn. Grass. 

27 3,693 4 7 1,601 2,965 3,308 
:le. 63 3,201 2 18 1,776 2,'689 2,813 
ieraie . 45 2,450 1 19 1,804 2,536 2, 504 
isiderable. 46 2,631 1 22 2,185 2; 870 3,110 
at. 5 3,742 

4,369 
2,688 

35 2,265 
2, 986 
2,084 

3,091 
4,112 
3,913 

2,'477 
3,405 
3,225 

v great . 3 87 
trly complete. 2 6 

tn that region there was no recognizable increase of the wheat 
?a with the increase of injury to meadows and pastures, but 
3re was a distinct enlargement of the area of oats, from 1,601 
:es where the grass injury was “nothing” to 2,265 where it was 
ery great.” Corn, on the other hand, neither rises nor falls, 
t the grass itself falls from 3,308 to 2,477 acres per township— 
ereasing, that is, in about the same ratio as that in which the 
;s increase. If we may draw any inference from these figures, 
must be that when chinch bugs are excessively numerous, grass 
Lds adjoining oats are especially liable to injury, and that this 
mage is consequently greatest where oats fields are most common, 
is entirely possible that, in this increasing oats acreage, we see 
Lected the facts observed in the field with respect to the spring 
ceding of chinch bugs in oats in this worst infested region,— 
s crop taking the place of wheat, in part, as food for the first 
lerat-ion. It is also possible that the amount of wheat grown has 
influence, but that this is masked by the greater effect of differ- 

*,es in the other crop. 

Table VI. 

itral Illinois, 397 Towns. Injury to Grass, 1887, compared 
with Crop Areas for the Same Year. 

Degree of Injury. No. 
of Tps. Wheat. Barley. Bye. Oats. Corn. Grass. 

£ 319 1,620 1 83 2,575 5,507 5,825 
e. 58 2,113 2 42 1,951 4,139 4, 9(H) 
prate. 12 1,960 30 1 680 3 7Q2 5 199 
•iderable. 8 3,523 35 1,924 5,270 6,432 

n the central part of the State where we are limited to de¬ 
es sof injury not higher than “considerable,” and where, it is 

S. E.—2a 

\ 
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always to be remembered, we had the local beginnings of mischie 
merely, we find the connection between the grass injury and th 
wheat area clearly indicated, the acreage in wheat more tha: 
doubling—if we may use onr highest group of only eight town 
ships—between the first and last numbers of the series of Table VI 

It may also be noticed that the numbers of the oats colum 
now tend to decrease, while those of grass and corn neither ris 

nor fall. 

Table VII. 

Northern Illinois, 224 Towns. Injury to Grass, 188/, compare 
with Crop Areas for the Same Year. 

Degree of Injury. 
No. 

of Tps. 
Wheat. Barley. Bye. Oats. Corn. Grass 

None. 
Tiittlp . 

193 
19 

338 
358 

147 
225 

384 
325 

3,182 
2,961 

4,726 
3,976 
3,366 
3,129 
5,719 

3,1« 
6,52' 

Mrwtprate. 8 379 88 232 2,477 7.43$ 
5,461 
9.34$ P.rvnsirlprahlo. 3 198 288 393 1,767 

1 548 412 3,351 

_ 1 —--- — — — -~j 

Next, in Northern Illinois we find an appreciable, though sligh 
increase in wheat, and a decided decrease in oats and corn accoD 

panying the increase in injury to grass from “none” to “moderate, 
beyond which grade we cannot go. 

Table VIII. 

The Whole State, 812 Towns. Injury to Grass, 1887, compar 
with Crop Areas for the Same Year. 

Degree of Injury. 
No. 

of Tps. 
Wheat. Barley. Bye. Oats. Corn. Gras 

. 539 1,265 54 187 2,744 
2,009 
1,864 
2,127 

5,100 
3,464 
2,870 
3,220 
3,529 
4,112 
3,912 

6,54 
a on 

T little . 140 2,364 32 70 
3,60 
3,70 
3,62 
3,40 

nHpr at.fL . 65 2,105 11 47 

formal Hprflhl P. 57 2,628 16 43 
‘6 3,209 

4,369 
2,688 

98 2,446 

3 87 2,986 
V y m cat. 

2 6 2,085 

-— 

Finally, the figures for the State at large bring out beyond d: 
pute the relation of wheat culture to the^ injury to grass, the ar 
in that grain running upward from 1,265 acres „per township 
3,209 as the damage to grass passes from “none” to ‘Very grea 
There is little else of interest to be drawn from this table exce 
the fact that grass was least hurt where the largest amount of lai 
was under cultivation, as shown by the average of 15,JtO aci 
per town in the great farm staples where meadows and pastui 
were uninjured, as compared with 12,900 acres where the dama 
was considered “great.” 
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AGE TO SMALL GRAIN AS COMPARED WITH THE AREA IN WHEAT 

AND OTHER CROPS. 

erhaps the most difficult, and certainly the most interesting, 
lificant, and conclusive part of this discussion relates to the in- 
nce of wheat culture on damage to wheat itself and to oats by 
first brood of the bugs, under the two widely contrasted sets 
:onditions found in Centra] and Southern Illinois respectively, 
887. Certainly if it shall appear that the ratio of damage to these 
).s increased with increase in the areas of the crops themselves,—if, 
ther words, the first brood of the chinch-bug destroyed a larger 
ientage of these grains the larger was the surface covered by 
n,—we cannot possibly avoid the conclusion that wheat cul- 
* has a powerful effect on chinch-bug injury. If, further, we 
1 discover here the same contrast between Southern Illinois 
the other parts of the State as has appeared in previous dis¬ 

arms, we shall be confirmed in the opinion that a measure 
the reduction of wheat culture, which may promise the best 

its when early applied, may wholly lose its efficacy, and possi- 
even become a source of mischief, if postponed too long. 

Table IX. 

fral Illinois, 397 Towns. Injury to Small Grain, 1887, com¬ 
pared with Crop Areas for the Same Year. 

Degree of Injury. No. 
of Tps. Wheat. Barley. Rye. Oats*. Corn. Gra^s. 

371 
79 
28 
15 

1 
3 

1,559 
1,984 
2, 430 

. 2,321 
901 

2,068 

1 
3 

89 
52 
13 
41 
12 
47 

2,581 
2,467 
1,456 
1,828 

931 
2,251 

5,579 
5,135 
3,412 
3,551 
1,532 
5,461 

5,897 
5,902 
3,501 
5,486 
2,285 
4,275 

'ate. 
derable. 1 

Great. 

aking up first the table for Central Illinois, we see at once a 
ded ascent from 1,559 acres of wheat per township where 
at and oats were uninjured, to 2,321 acres where these grains 
3 considerably damaged. That it is the increase in wheat that 
> be connected with this greater loss, and not the deciease in 
age of oats (from 2,581 to 1,828) is shown by combining the 
at and oats areas for each grade of injury, giving 4,140 for the 
term of the series and 4,149 for the last, the intermediate 

bers being one above and one below the average. Otherwise 
3d, wheat and oats have suffered more severely, in Central 
mis, as the wheat area increased while the joint areas of both 
ns remained unchanged, whence we can only conclude consist- 
y with the known preference of the chinch bug for wheat that 
the wheat increase which has caused the greater loss. We 

ce, further, that the acreage of grass shows neither marked 
3ase nor decline; while that of corn falls off some 35 per cent,— 
latter fact to be explained, as noticed elsewhere, by the rela- 
ly little attention given to corn in the broken regions es- 
ally adapted to wheat farming. 



Table X. 

Northern Illinois, 224 Towns. Injury to Small Grain, 18 
compared with Crop Areas for the Same Year. 

Degree of Injury. 
No. 

of Tps. 
Wheat. Barley. Rye. Oats. Corn. Graf 

None. 120 334 138 403 3,055 4,528 8.?, 
Little. 63 310 127 354 3,332 4,951 7,7 
Moderate. 18 302 354 408 3,508 4,412 7,9 
Considerable. 14 454 76 204 2,494 3,784 6,3 
Great. 6 461 307 384 2,968 5,164 6,7 
Very great. 2 236 49 299 1,982 4,238 9,1 
Nearly complete. 1 492 372 2,520 2,582 2,8 

A similar set of inferences are to be drawn (although less p( 
tively) from Table X., for the Northern part of the State, wh 
the first five wheat numbers show a slight gradual increase, eit 
taken alone or combined with those for barley. 

Table XI. 

Southern Illinois, 191 Towns. Injury to Small Grain, IS 
compared with Crop Areas for the Same Year. 

Degree of Injury. 
No. 

of Tps. 
Wheat. Barley. Rye. Oats. Corn. Gra 

None. 1 1,439 6 4 1,875 2,623 3, 
Little. 12 3,684 7 19 1,468 3,152 
Moderate. 16 3, 646 1 7 1,474 2,415 2$ 
Considerable. 64 3,280 1 23 1,790 2,880 o 

M 

Great. 27 3,201 2 15 1,616 2, 569 3 
Very great. 50 2, 714 2 23 2,168 2,720 3 
"Npfl.rlv r.orrmlpte 15 1,809 14 2,221 2,956 3 
Complete. 6 L110 8 3,042 3,008 6 

Passing, now, to the table for Southern Illinois, and omitt 
the single report of injury “none,” we notice, first, a continu 
decline in the numbers for wheat, from 3,684 acres to 1,110, ? 
a continuous increase in those for oats, from 1,468 to 3,042, wl 
grass runs irregularly upward from 2,337 acres to 5,014. Corn, 
the other hand, varies without perceptible law. The combi: 
acreage in wheat and oats falls away about twenty per cent.; 
the total cultivated area is nearly uniform. 

The meaning of these complications seems reasonably clear 

1. In a country where the chinch bug has long prevailed i 
multiplied without check, it outgrows its dependence on any 
crop, and with its vast numbers and momentum of increase is s 
to maintain' itself and even to multiply where it would other? 
suffer suppression,—a conclusion which simply fortifies that alre 
drawn from previous notes on the situation in this section. 

2. We shall see later that a part (but not all) of the wheat 
cline is due to a partial abandonment of wheat in. regions wl 
the loss had been most severe in 1886,—a diminution in 1881 
the wheat area in those regions, as compared with that for 188< 
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The facts presented in this table certainly support the idea— 
•med by many recent observations—that, where circumstances 
voi the chinch bug that it passes beyond the stage of a gen- 
iependence on a large wheat area, it finds first in oats and 
in grass, a sufficient support for its maintenance, and even 
s moie or less rapid increase. It is certainly a circumstance 
lallenge the attention of the student of this subject that an 
?ing acreage of oats has invariably gone along with an in- 
ng damage to every crop in Southern Illinois, while the 
' area tas there increased with the corn injury, stood still 
increasing injury to grass, and diminished with the growing 
ge to small grains themselves. 

Table XII. 

Whole State, 812 Toitms. Injury to Small Grain, 1887, com¬ 
pared with Crop Areas for the Same Year. 

jree of Injury. No. of 
Tps. Wheat. Barley. Rye. Oats. Corn. Grass. 

e. 
•able ... 

3at. 
omplete 
e. 

392 
154 
62 
93 
34 
55 
16 
6 

1,184 43 
1,432 54 
2,146 103 
2,700 12 
2, 650 56 
2,621 4 
1,727 
1,110 

23 

185 
173 
126 

54 
80 
34 
13 

7 

2, 724 
2,743 
2,057 
1,902 
1,835 
2,166 
2,240 
3,042 

5, 250 
4,905 
3, 145 
3,125 
2,996 
2,925 
2,932 
3,008 

6, 652 
6,387 
4,481 
3,631 
3,798 
3,378 
3,155 
5,014 

1 table for the whole State amounts, as before, to but little 
than a recapitulation of the exhibits for the several sections, 
heat areas rising with increased injury to wheat and oats 
the central and northern figures preponderate, as in the 

grades of injury, and falling where the series comes under 
ntrolling influence of the Southern Illinois reports. 

COMPARISON OF THE CROPS FOR 1886 AND 1887. 

les of the crops for 1886 were prepared of the same number 
laracter as those for 1887, with a view to determining the 
of agricultural practice and its possible relation to the ap- 
ce and development of the chinch bug; but after a careful 
of these tables in comparison with those for the following 
ffiey do not seem sufficiently important to make their de^ 
treatment necessary. 

main features of difference were a great general increase in 
beat area for 1887 (twenty-five to thirty-five per cent.) in 
Southern and Central Illinois, except in those districts where 
inch bug was most destructive. There, possibly because of 
far serious loss in 1886, the wheat acreage had been reduced 
•OS varying from ten to twenty-five per cent.,—much more, 
n- in regions where small grain had been destroyed than 
the corn was a total loss. 
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These facts show the indisposition of the average farmer 1 
modify his practice until his losses are enormous and even ruii 
ous (“complete” or “nearly complete” by our reports),—to tal 
measures of prevention, in short, or to apply even remedial mea 
ures until his case is desperate, and probably beyond the reach ( 
aid. They also show that he lessens his wheat acreage when th 
crop is heavily damaged by chinch bugs, because wheat becoim 
unprofitable, but will do so little, if at all, as a consequencejj 
injury to corn. From the fact that the regions where the whe 
area had been largely reduced in 1887 were still regions of grea 
est injury to small grain and even to corn, we may, perhaps, ah 
infer that this diminution of the wheat area under the circur 
stances of extreme destruction there prevailing, had been witho 

good effect. 

A reduction—not abandonment—of the corn area has be* 
sometimes recommended as a measure calculated to restrict tj 
multiplication of the chinch bug by limiting the amount of foj 
for the second generation;* but the results of the comparison! 
the corn areas of 1886 with the different grades of injury to smj 
grain the following year, are unfavorable to this idea. In Soul 
em Illinois, for example, the corn areas corresponding to the ^ 
cessive grades of injury to small grain are respectively 2,5/2, 2,5f 
2,767, 2,554, 2,881, 2,971 and 2,648—a variable but ascending sen 
In Central Illinois, figures corresponding to the first four grac 
of damage—the only one available—are 6,06 ?, 5,3o2, 4,587 a 
4,285—a rapidly declining series. The figures for Northern Illini 
are without especial significance; and those for the whole SI 
show a nearly uniform decline from 4,949 acres, where no injtj 
was done to small grain, to 2,648, where the destruction \ 
complete,—this series thus running in the direction opposite^to t! 
which the supposition above mentioned would require. e ct 
elude, consequently, that any reduction of the corn acreage, to 
an effective remedy for chinch-bug injuries, must, at any rate, 
far below the area actually raised in any of the groups of fin 
ships represented on our tables. 

INJURY TO ALL CROPS COMBINED, COMPARED WITH AVERAGE OF EA 

To summarize my data more compactly I have attempted 
unite the estimates of damage to all the crops injured by 
chinch bugs so that the sum of the losses to agriculture due 
this species may be treated as a single quantity. This I co 
only do by regarding small grain, grass, and corn as of equal 
portance, numbering the grades of injury recognized from 0 tc 
adding together for each township card the three numbers of 
grades of injury reported for the three principal crops, and c 
sidering their sum as the total injury for the corresponding to- 

i 

See summary of current opinion, p. 37. 
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p. Thus, if the injury to small grain in a township was re¬ 
ted by its assessor as “considerable” (3), to grass as “none” 
, and to corn as “very great” (5), the total damage would stand 
3. 

Lrranging the card reports in the order of these numbers, so 
ained, I had a series running from the lowest total injury 
the highest, and could bring the different parts of this series 
) comparison with respect to the average acreage in each crop 
1887*,—drawn as before from the abstracts of assessors’ reports 
the State Department of Agriculture. 

.’’he series of numbers thus obtained is longer and more variable 
n those presented above, and the tendency of each column is 
always easily detected by simple inspection; on which account 

ave prepared diagrams (pp. 26 to 31), presenting in graphic form 
facts contained in the tables, and upon these diagrams the 

owing discussions are based. 

^he grades of injury represented by the vertical columns of 
se diagrams range, as will be seen, from 0 to 20; and the num- 
s for average acreage per township at the left of the diagrams 
i from below upward. A line crossing a diagram from left to 
at thus indicates increasing grades of injury, while one passing 
ai below upwards indicates an increase in average acreage per 
nship; consequently, if a line passes obliquely upwards and to 
right it shows that increasing injury by chinch bugs went with 

reased acreage; whereas if it passes obliquely downwards and 
the right, it shows a decrease of acreage corresponding to 

reased injury. 

n the following plates the broken lines have been so drawn 
to represent the figures of the tables just mentioned, and lines 
average direction have been added to show at a glance the gen- 
1 significance of the diagrams, and thus to facilitate comparison. 

‘These computations fen *al crops** were not made fov 188G, 
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DIAGRAM I. 

Southern Illinois, 191 Towns, 1887. Average Acreage in Wheal corre 
sponding to Grades of Injury to all Crops. 
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DIAGRAM II. 

outhern Illinois, 191 Towns, 1887. Average Acreage in Grass (A) emcf 
Oa/s (R) corresponding lo Grades of Injury to all Crops. 

0 1 2 3 4 5 6 7 £ 9 10 11 12 13 14 15 16 17 18 19 20 

4000 
3900 • 

3800 
3700 
3600 
3500 
3400 
3300 
3200 
3100 A 
3000 
2900 B 
2800 
2700 
2600 
2500 
2400 
2300 
2200 
2100 
2000 • 

1900 . 

1800 V 

1700 
1000 
1500 r A 
1400 

I 
w 

1300 \ v 
1200 , '7II / ^ i\ f 

V 
1100 
1000 



26 

DIAGRAM III. 

Ventral Illinois, 397 Towns, 1887. Average Acreage in Wheat (A) and 
Oats (B) corresponding to Grades of Injury to all Crops. 
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DIAGRAM IY. 

Northern Illinois, 224 Towns, 1887. Average Acreage in Wheat corre¬ 
sponding to Grades of Injury to all Crops. 
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DIAGRAM Y. 

The Whole Stale, 812 Toivns, 1887. Average Acreage in Oats (A) and 
Wheat (B) corresponding to Grades of Injury to all Crops. 





DIAGKAH VI. 

■he Whole State, 812 Towns, 1887. Average Acreage in Com {A) and 
Grass (B) corresponding to Grades of Injury to all Crops by Chinch 
Bug. 
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DISCUSSION OF DIAGRAMS. 

Diagram I. While the line representing the wheat area on Dia¬ 
gram I. is extremely irregular, the second and third points especially 
(derived respectively from only six and seven townships) being 
perhaps too high, its general tendency downward is unmistakable, 
as shown by the curved line of average direction. The declining 
slope of this line expresses the fact that in Southern Illinois the 
wheat area diminished, on the whole, with increasing chinch-bug 
injury to all the crops (including wheat itself), this diminution 
not affecting, however, the slighter grades of injury, where a rapid 
increase of the wheat area is apparent. Recalling the fact that 
the wheat acreage increased with the corn injury,* remained con¬ 
stant with increasing injury to grass,f and decreased with increas¬ 
ing injury to wheat and oats,J we see that this means that the 
diminishing acreage of the small-grain table overcomes, when 
combined with it, the increasing acreage of that for corn. The 
full significance of this exhibit can be best set forth in compari¬ 
son with the data for oats, presented by line B on the next dia¬ 
gram. 

“Diagram II. This most interesting diagram shows with unmis¬ 
takable clearness the relation of oats culture to chinch-bug injury in 
Southern Illinois last year. The rapid and fairly uniform ascent 
from about 1,200 acres per township for the lower grades of loss to 
3,000 acres for the higher, represents probably the most important 
fact brought out by this whole study; viz., the relation of the oats 
area to chinch-bug increase where this has already reached an ex¬ 
cessive pitch. The attentive reader will not have failed to notice, 
however, that the oats line begins with a downward slope, in oppo¬ 
sition to the first part of that for wheat,—a hint at a point which 
we shall see fully brought out in the discussion of the situation 
in Central Illinois. 

We observe next that the ascent of the line for oats (Diagram 
II.) is much more rapid than the descent of that for wheat 
(Diagram I.); that, in other words, the larger acreage of the 
former crop does not simply replace the diminished area of the 
latter, but does this and much more. If, as already intimated, 
this difference is taken as an indication of the extent to which 
the chinch bug bred in oats last year, it will be very difficult 
to show that this interpretation is erroneous. 

The meaning of the lines for grass, (marked A on Diagram IT ) 
is much the same as that of the lines for oats, just treated. An 
average upward slope of about the same pitch as the preceding, 
shows, as in the other case, in part the abandonment of wheat 
for grass in the worse infested neighborhoods, and in part the 
breeding of chinch bugs in meadows whore the wheat area was 
very much reduced. 

•Table I. p. 13. fTable V. p. 19. JTable XI. p. 22. 
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The corn acreage does not vary in Southern Illinois, as com¬ 
pared with our grades of total damage, in a way to make it worth 
discussing. 

Diagram III. The diagram of total injury for Central Illinois 
(HI.) conveys some extremely interesting and useful information, es¬ 
pecially with respect to the relation of oats culture to the chinch bug. 
The average wheat acreage makes, on the whole, a rapid rise as 
the total loss by chinch bugs increases (line A); while the corre¬ 
sponding average for oats (line B) decreases at first,—that is where 
chinch bugs are less numerous,—but increases for the higher grades 
of loss,—where the bugs are more abundant. Otherwise stated, in 
those townships of Central Illinois where the chinch bug is in¬ 
jurious but has not yet become destructive, its numbers vary di¬ 
rectly with the acreage of wheat and inversely with that of oats; 
but in those townships where it has become very abundant, it has 
already begun to breed in oats, and thenceforth its multiplication 
is stimulated by an increased oats acreage not less than by 
an increased area in wheat. We have here fully developed the 
fact barely noticeable in Diagrams I. and II., that where this in¬ 
sect injury is not yet great, it will, as a rule, be heaviest where 
there is most wheat and least oats, but that where it becomes 
severe, oats and wheat combine to increase its severity. 

The corn and grass figures of the tables from which Diagram 
III. was drawn are too variable to have any significance, and hence 
have not been diagramed. 

Diagram IV. The same may be said for that for Northern 
Illinois, only the column for wheat (Diagram IV.) having any 
particular meaning; and even here the ascending slope of the line 
for wheat is but slight. Still, it is to be noticed that the 
wheat area in the northern districts most injured by the chinch 
bug, was twenty-five per cent, greater, on an average, than in 
those not injured at all. 

Diagrams V. and VI. Finally, for a concluding summary of 
all the diagrams and tables for 1887, we turn to diagrams V. and 
VI., showing the acreage in each crop for the whole State, corre¬ 
sponding to the various degrees of total chinch-bug damage. The 
larger number of observations here included obliterates many of the 
more prominent irregularities of the other diagrams, and brings out 
without complication the main features of a broad general con¬ 
clusion. We see repeated here the marked contrast of conditions 
between Central and Southern Illinois (due, as already often ex¬ 
plained, to the widely different stage of insect increase): the rapid 
rise of the wheat line (V., B.) and the slower falling away of the line 
for oats (V., A.) for the lower grades of injury; the rapid rise of the 
latter line and the slower falling of that for wdieat for the higher 
grades,—the upward turn in the oats line being made a little in 
advance of the downward turn of that for wheat; the similar but 
less marked contrast between the lines for corn and grass (Dia- 
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gram VI.),—now first brought out on this general diagram; and 
the more rapid decline of these two lines at their beginning than 
of the line for oats—more rapid than the ascent of that for wheat. 

The whole may be generalized to the effect that where chinch- 
bug injury is beginning merely, and is not yet very serious, it 
will be greater where wheat is more abundant and where oats, corn, 
and grass are less so—especially the latter two; but that as the 
insect damage gradually becomes overwhelming, the wheat area 
may be expected to diminish slowly with the heavier grades of 
loss, the area in oats increasing rapidly at the same time, and 
corn and grass likewise finally taking an upward turn. Otherwise 
stated, those districts in which most wheat is raised feel the dam¬ 
age first and most severely; those in which wheat and oats are 
the principal crops next receive the brunt of the insect attack; 
and the last to be seriously affected are those in which corn and 
grass are the leading products. 

In brief, the lines on these two diagrams illustrate, in the first 
part of their course,—that really representing Central Illinois, 
the normal relations of an at least fairly healthy agriculture; 
while in the last part they tell the sad tale of an increasingly 
deadly, an almost overwhelming, malady. The decline of the 
wheat line shows the ruin of wheat culture impending, if not 
almost accomplished in 1887; and the successive rise of the lines 
for the other crops shows from what sources the chinch bug was 
then drawing its principal support, and which crops it would next 
attack most heavily.* 

The rules of practice to be drawn from the foregoing conclu¬ 
sions are as follows: 1. Whatever may be done by cropping 
against the chinch bug must be done early or not at all. If action 
be delayed year after year until these insects become excessively 
numerous, the abandonment of wheat or other special crops will 
do no good, and, taken alone, may do great harm. In short, this 
is a preventive rather than a remedial measure. 2. In the begin¬ 
ning of an outbreak, the acreage in wheat, barley, and rye should 
be promptly reduced or those crops should be wholly abandoned. 
3. If the chinch bug continues to increase, the oats area should 
be rapidly diminished,—corn and grass remaining the principal de¬ 
pendence, and clover being substituted for the latter wherever 
practicable. 

* It may possibly be objected to this reasoning, that since the relation demonstrated between 
the highest grades of chinch bug injury and a peculiar distribution of the principal farm crops is 
one of coincidence only, it may be that the peculiar cropping is an effect of the chinch-bug injury 
but not in any sense a cause,—that, in other words, the farmers of the worst infested regions are 
attempting to protect themselves against the chinch bug by lessening the wheat area, and increas¬ 
ing that in oats first, and afterwards that in corn and grass. If this be so, we shall find, on eom- 
paring the areas of 1886 with those of 1887, that the oats acreage of 188. is not only larger than 
that for 1886, but that the ratio of increase is notably greater in those townships where chinch-bug 
damage is very high than in those where it is but moderate; and the same may be said of corn ana 
grass. A careful comparison of the crop reports from Southern Illinois for these two years shows 
no such relation. The area in all the crops is greater (as already remarked) in 188 < than in 18»b,— 
that is, the population is increasing and the woodlands are being cleared up; but the ratio oi in¬ 
crease for the above crops is not greater in the worst infested counties than in those less damaged. 



32 

As these last are the stock-feeding crops, the facts may be other¬ 
wise generalized by saying that a stock country is much less liable 
to damage by the chinch bug than one in which the small grains 
are the staple crops. 

SUMMARY OF CURRENT OPINION. 

Before leaving this subject it may be well to give an abstract 
of the opinions respecting wheat culture and the chinch bug ex¬ 
pressed by economic entomologists, and by the township assessors 
replying to my inquiry, as given on page 11. 

The only published mention of this subject by Dr. Asa Fitch 
which I have seen, is contained in his second report as 
State Entomologist of New York (1856), p. 279, where he says, 
without committing himself personally, that crops were so de¬ 
stroyed in some districts of North Carolina in 1785, or shortly 
after, that farmers were obliged to wholly abandon the sowing of 
wheat; and that again in 1809 the insects were reported to have 
been subdued by the abandonment of wheat for two years. 

Dr. Wm. Le Baron, the second State Entomologist of Illinois, 
writes in the “Prairie Farmer,” September 2, 1871, “Chinch bugs 
originate almost exclusively in spring wheat or barley, and we 
have it in our power, if driven to this necessity, of getting rid of 
these destructive insects, and keeping clear of them, by abandon¬ 
ing the raising of these two kinds of grain.” In his second ento¬ 
mological report (for 1871), page 154, he remarks that “we always 
have it in our power to get rid of these pests by the abandonment 
of these two kinds of grain [spring wheat and barley] for one or 
two years; but to make this course effective, there must be a con¬ 
cert of action by farmers over a considerable section of country.” 

The editors of the “American Entomologist,” B. D. Walsh and 
C. V. Biley, say in Volume I. (1869), of that journal, page 171 
“At last western farmers will be compelled, as those of North Caro¬ 
lina have already several times been compelled, to quit growing 
wheat altogether for a term of years;” and in his Seventh Report 
as State Entomologist of Missouri (for 1874), p. 36, Dr. Biley 
remarks that “if in late winter the bugs are known to be numer¬ 
ous, it will be well to plant no spring wheat or barley.” 

Dr. Cyrus Thomas, the third State Entomologist of Illinois, 
writing of this matter in Bulletin 5 of the American Entomolog¬ 
ical Commission (1879), p. 40, regards the plan of abandoning 
wheat culture as impracticable, and seriously doubts whether it 
will be of any real advantage, if we take into consideration the 
loss of the crop. “That it will be of no permanent benefit,” he 
adds, “I think must be admitted by every one who is acquainted 
with the habits of the species. In order that the remedy be made 
effectual it would be necessary to transform our land into a 
desert.” 

In January, 1881, discussing in the “Farmers’ Review” (Jan. 20, 
p. 35), the probabilities of injury by chinch bugs in Kansas and 
Nebraska, and giving advice as to the best methods of cropping 
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igainst them, Dr. Thomas suggests the propriety of sowing winter 
tfheat and of lessening the area- planted in corn, basing this rec- 
mimendation on the supposition that corn and spring wheat are 
die crops which assist more in their development than any others. 
Ee further advises the farmers of Nebraska, first, to devote their 
ittention, as largely as it can be profitably done, to stock-raising 
* * *; second, to rely upon winter wheat as their chief 
noney crop, if it can be successfully grown; and to substitute oats, as 
:ar as possible, for corn. * * * “But one thing,” he 
idds, “is certain—that to counteract them the corn and spring- 
vheat crops should be reduced to as small an area as possible.” 
Later in the same year (Farmers’ Beview Nov. 24, 1881, p. 322), 
le advises the planting of a smaller area of corn in the latitude 
)f Central and Southern Illinois in years when meteorological con- 
litions indicate danger from chinch bugs. 

In the Transactions of the Illinois State Horticultural Society 
:or 1881, p. 43, Dr. Thomas remarks that the most effectual 
nethod of combating the chinch bug is, beyond a doubt, to crop 
igainst it, to cease raising so much corn and to rely on oats, 
rrass, and other crops; and in the same “Transactions” for 1882 
p. 48), he is reported by the secretary as saying that the chinch 
mg must perish if the growing of winter wheat and corn are 
ibandoned. 

Prof. Herbert Osborn, of the Iowa Agricultural College, recom- 
nends, in a bulletin of that institution published in January, 1888, 
). 11, that the area planted to wheat, rye, barley, and Hungarian 
;rass be reduced as much as possible. 

In the latest general publication respecting the chinch bug, that 
)y Mr. L. O. Howard, assistant to Dr. Riley, in Bulletin 17 of 
he U. S. Department of Agriculture (1888), p. 34, “diversified 
'arming with wheat mainly left out” is approved as “the exempli- 
ication of condensed wisdom.” “The object of the omission of 
vheat,” he says, “particularly winter wheat, is, of course, to afford 
is little food as possible for the first generation. * * * The 
me great result of the chinch-bug convention held in Kansas in 
.881 was the adoption of a resolution to abstain from the cultiva- 
ion of wheat, the length of time not being mentioned. As we 
lave previously shown, large areas of oats could be successfully 
frown, but in corn-growing regions most small grains must be 
eft alone, and, above all, winter wheat and barley.” 

My own earlier utterances on this subject, I find to be as fol- 
ows:— 

Receiving July, 1886, a letter from Clinton county, Illinois, say- 
ng that crops there had been eaten up by the chinch bugs during 
he last two years and inquiring whether the abandonment of fall 
vheat will rid the farmer of them, I replied, in a letter published 
n the “Prairie Farmer,” of Chicago, for July 31, “I know nothing 

S. E.—3a 
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from my own observation of the chinch bngs to lead me to be¬ 
lieve that yon will escape them by giving up winter wheat as a 
crop. Certainly they have been fearfully destructive in the north¬ 
ern part of the State at times when winter wheat was not at all 
raised there, laying their eggs freely in spring wheat,, barley, etc., 
and the fact that I personally know them to deposit their eggs 
abundantly in spring in oats and corn, and to breed there appar¬ 
ently no less freely than in wheat, makes it very unlikely that 
they are limited to any [one] of the small grains as a means of 
support to the first brood.” 

Next, in a circular concerning the chinch bug in Illinois, issued 
September 10, 1886, page 5, I said: 

“The leading remedial and preventive measures are as follows:— 

“1. The abandonment of small grain for a year in regions where 
corn is the principal crop, in the hope that the bugs of the firs! 
brood will thus be starved out. Where this experiment is tried 
it will be necessary for a fair chance of success that no small 
grain be sowed (since, as already said, the bugs will breed in 
oats); that the planting of corn be postponed as late as practi¬ 
cable, else the bugs will surely breed in that with very destruc¬ 
tive effect; and that no millet or Hungarian grass, be sown early 
enough to afford food and breeding places to the hibernating brood 
after they emerge from their winter retreats.” 

Finally, on page 35 of Bulletin 2 of the entomological office, 
issued in 1887, I have mentioned under the head of Agricultural 
Methods, “the temporary abandonment, in corn districts, of small 
grain, especially wheat and barley. This measure of defence, ir 
use for more than a century, is the one most generally relied 
upon. Its at least partial efficacy is now clearly demonstrated 
throughout a large part of this State where the chinch bug it 
making its advent almost wholly by way of fields of wheat and 
barley. It is to be noted, however, that when the number of this 
insect has risen to great excess, it can not be reduced again bj 
simply refraining from the culture of wheat and barley. It has 
been repeatedly shown in Southern Illinois, during the last twc 
years, that under such circumstances the bugs will breed as freely 
and successfully in oats as in other grains; while recent occur¬ 
rences in New York prove that the meadow grasses afford then 
almost equal opportunity.” On page 42 of the same bulletin, a* 
a special procedure recommended for Northern and Western Illi¬ 
nois, where the chinch bug was only beginning to attract atten 
tion, I mention the abandonment of wheat, rye, barley, Hun 
garian, and millet for the coming year, or, if grown, the sowing o: 
timothy and clover with the wheat. 

My township correspondents, while not unanimous, were usually 
of the opinion that chinch bugs were most abundant in neighbor 
hoods where wheat was grown,—more generally so in the southern 
part of the State than in the other sections. Thirty-nine replies 



35 

,o my inquiry on this point* were received from Northern Illinois, 
)f which 30 were affirmative (77 per cent.); 54 from the Central 
)art of the State, of which 40 were affirmative (74 per cent.); and 
117 from Southern Illinois, 105 affirmative (90 per cent.). 

EXPERIMENTS. 

Fertilization.—The fact that the chinch-bug attack affects most 
seriously the vegetation of the poorest soils, that crops on rich 
and will often escape damage while those on poor land adjoining 
t may be completely destroyed, is well enough known from com- 
non observation. Not unfrequently different areas in the same 
ield will illustrate this difference in unmistakable terms, especially 
f some parts of the field receive the “wash” from others. The lack, 
lowever, of precise evidence respecting the degree of benefit to be 
lerived in an infested region from the use of fertilizers as a sup¬ 
port to the crop against chinch-bug attack, led me to undertake, 
n 1887, a field experiment. Through the kindness of Samuel 
Bartley, Esq., of Edgewood, Effingham county (who gave the 
natter his personal care throughout the season), I was enabled to 
o make this test on a small field of his wheat. 

This plot, after plowing in fall, had received a top dressing of 
nanure taken from stock yard, stable, hog-pen, and poultry house, 
he ground never having been fertilized before. On the 3d 
>f May I found an extraordinary number of adult chinch bugs in 
his wheat, just beginning to lay their eggs. So overwhelming 
ng was their attack that Mr. Bartley compared the noise of their 
light, as they entered the grain, to that of a swarm of bees. 
Bven at this early season the wheat was seriously affected, the 
ffants reddened and dwarfed in patches, and the growth dimin- 
shed, as I estimated, about one third. On a measured part of this 
)lot, commercial fertilizers were sown at the rate of one hundred 
)ounds each per acre of nitrate of soda, superphosphates, and sul- 
)hate of potash. The wheat from both parts of the field was har- 
rested and threshed by hand, kept carefully separate, measured, 
md weighed, the general result being that for the portion ferti- 
ized with barn-yard manure alone, the yield, notwithstanding the 
snormous attack by the chinch bugs and their continuance 
hroughout the season, amounted to 20.8 bushels per acre of wheat 
hat weighed 54 pounds to the bushel; while that treated with 
ommercial fertilizers in addition, yielded at the rate of 24 bushels 
>er acre of grain weighing 62 pounds to the bushel. The result 
*f this experiment was especially noteworthy, as 15 bushels per 
ere is considered in that region a good average crop. On another 
ield of badly worn land less than half a mile from our experi¬ 
mental plot, (the only other wheat in the neighborhood,) a simi- 
ar application of the commercial fertilizers, produced a marked 
approvement in the beginning of the season, in size and color of 
he plant, but later the whole succumbed to the chinch-bug. 



Much more elaborate experiments were planned for 1887 and 1888 
plots being secured for the purpose on the farms of Mr. Andrew Me 
Murray and Mr. George Corson, near Tonti, in Marion county. Thes< 
plots, properly subdivided, were treated in September 18t 7, (1) witl 
stable manure, (2) with phosphates, (3) with potash, (4) with stabL 
manure and phosphates, (5) with stable manure and potash, (6 
with phosphates and potash, and (7) with all three of these fertili 
zers together, (8) with sulphate of ammonia alone, (9) witl 
ammonia and potash, (10) with ammonia and phosphates, and (11 
with ammonia, phosphates, and potash combined. The grain wa 
all heavily infested by the chinch bug, but the general winter 
killing of the wheat, leaving a very light and unequal stand, sc 
far destroyed the value of these experiments that they are no 
worthy of detailed description. 

A critical comparison of the plots on Mr. Corson’s land, mad< 
January 29, after the grain was ripe, gave the following genera 
results, of value only as indications of the direction in whicJ 
future experiments may best be made: — 

1. The plot, (one tenth of an acre) treated with phosphate 
alone (200 pounds to the acre)* bore about twice as much whea 
as that treated with potash alone, and the growth was tallei 
stronger, and more thrifty. 

2. The addition of potash to the phosphates made no appre 
ciable difference in the appearance of the grain. 

3. I could not see that the plot treated with potash alon 
differed especially from the plots on which nothing was used. 

4. That on which ammonia was applied alone was but littl 
better than the potash plot. 

5. That on which ammonia and potash were combined (20 
pounds each to the acre) bore probably twice as much wheat a 
either plot where these were separately used. 

6. The plots with ammonia and phosphates combined were de 
■cidedly and conspicuously the best of the lot,—a difference easil; 
seen at a distance, and to their very margins. There was proba 
bly three times as much wheat on these as on the ground adjacenl 
which had not been fertilized. The wheat was also clearly heaviei 

From the above it appears, as a matter of judgment, but no 
of exact experiment, that neither potash nor ammonia alone wa 
of much value on the soil as a fertilizer for wheat attacked b; 
chinch bugs, but that the two combined about doubled the crop 
that phosphates alone produced a noticeable effect; and that am 
monia and the phosphates formed the best combination for whea 
under the circumstances there appearing, potash adding little o 
nothing to the value of this combination. 

Timothy seed had been sown on all three plots in fall, but gre^ 
poorly on most, owing chiefly to the chinch bug damage. Th 

*This was the ration of each of the commercial fertilizers, wherever applied. 
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phosphate fertilizers were evidently the best of the three for grass; 
3ut far the heaviest yield of all was borne where all three ferti- 
izers were combined. 

INSECTICIDES. 

Kerosene emulsion.—My experiments with the kerosene emul¬ 
sions, made in 1882, and described in my entomological report for 
hat year,* have since been repeated substantially by Prof. Atkin- 
;on of North Carolina, by Prof. Herbert Osborn, in Iowa,f and 
)y several farmers of my acquaintance. Prof. Osborn’s results 
confirm, in general, my own, as shown by the following extracts 
rom his report:— 

“The first trial was made July 15, the emulsion used being the 
jommon one, consisting of kerosene, soap, and water, diluted to 
-bout five per cent, kerosene. The bugs were killed very quickly 
>y this application, and great numbers of them could be reached, 
>ut many in particularly secreted places, in folds of leaves and 
mder lumps of earth, escaped. Thrown on to the leaves and run- 
ling down between leaf and stalk, it dislodged and killed immense 
lumbers. Thrown against stalks where they were congregated, it 
rould quickly dislodge the mass, and while it was impossible to 
ee whether all driven off in this way were sufficiently wet to kill 
hem, it was certain that most of them were. This application 
ras at the rate of about 1 gallon of the emulsion or 12 gallons of 
he diluted mixture to five rows of corn for 32 rods, or what would 
qual five gallons of emulsion, 60 gallons of diluted mixture to the 
ere, or a cost for material of less than 60 cents per acre. * * 

“On August 15 applied kerosene emulsion to bugs accumulating 
n corn, using an emulsion diluted to contain about 6 per cent, 
erosene and spraying with cyclone nozzle. Great numbers of 
»ugs could be found dead within a few minutes after application^ 
nd on the following day hosts of dead could be found on 
he ground around the hills treated. In places, however, tho 
talks had become well covered by live bugs that had moved in 
o fill the places of the slain. 

“Subsequently the farm department applied it on a larger scale, 
sing 5 to 6 per cent, emulsion, and spraying from barrels in a 
^agon, one man working the force pump and another manipulating 
tie hose and cyclone nozzle, walking rapidly among the hills of 
orn and directing the spray upon the masses of bugs. This re- 
ulted in the destruction of great numbers. * * * 

_ 

•Twelfth Report of the State Entomologist of Illinois, pp. 59-63. 

t‘‘The Chinch Bug: A General Summary of its History, Habits, Enemies, and of the Remedies 
ad Preventives to be used against it.”—By L. O. Howard. Bull. No. 17, U. S. Dept. Agr., Div, of 
ntomology, p. 41. 
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“The use of kerosene can hardly be expected to prove of value 
except when the bugs are massing on corn. At this time, appli 
cation to an acre or two of the field next to stubble may do mucl 
to save the rest of the field.” 

Prof. Osborn estimates the necessary cost of a thorough spray 
ing to be about seventy cents an acre—thirty cents for materia 
and forty cents for labor. 

Prof. Atkinson also reported “perfect success” with the sam( 
application, reaching the conclusion that “there is no reason whj 
all should not get rid of the chinch bug on corn, for a failure t( 
kill the bugs would arise from some fault in the application, anc 
the application can be made cheaper than a dressing of the cori 
could be made with a hoe.” 

Prom the office correspondence the following items of interes1 
are taken. 

Mr. L. B. Sidway, of 182 Dearborn Street, Chicago, writes undei 
date of August 6, 1888, as follows:— 

“I have seen the kerosene emulsion, as recommended on page 
41 of your report on chinch bugs—1888—tried with these results:— 

“1. F. Hultgren, Verona, Lawrence Co., Mo.: 

“At the beginning of wheat harvest the bugs went into his corn 
and he at once applied the emulsion. Th6 bugs not killed lef 
the field. 

“2. G. D. Sidway, Purdy, Barry Co., Mo.: 

“The bugs had got into first four rows of corn. Applied emul 
sion and supposed all were killed. Two days later found them i 
little farther in the field, and applied emulsion—beginning two o: 
three rows ahead of any bugs—and has seen no more in the field 

“3. At my own place, Godfrey, Madison Co., Ill.: 

“The bugs had gone into corn about thirty rows, and were ir 
great numbers. Applied emulsion and have seen no more bugs— 
now two weeks. 

“I think this formula a cheap, easy, and very effective method oi 
killing the chinch bug in corn. Its use may easily be worth mor< 
to Illinois in one year than the Agricultural Department costs th< 
State in twenty.” 

A farmer of Edwards county, Dr. Bristow, living near Albion 
reported personally that he had protected his corn by the use o: 
the kerosene emulsion diluted to contain four of five per cent, oi 
kerosene, applying it twice a day to the four or five outer rows, 
covered with bugs from wheat adjoining. The insecticide was ap 
plied at first with a wisp of broom corn, but afterwards simply 
thrown upon the stalks with the hand. 
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Mr. Samuel Bartley, of Edgewood, Effingham county, also writes 
ne, November 20, that he used, the emulsion this season (1888) 
vith entire success in connection with ditches to arrest the prog¬ 
ress of the bugs.* 

On the other hand, a letter from Hon. E. S. Wilson, of Olney, 
lated July 17, 1888, informs me that, while the emulsion kills 
be bugs that are on the corn at the time, others come on it at 
>nce; and that he does not know of a single man who had saved 
lis corn where he had used the emulsion. 

It will be seen, however, that it was here used under the mis- 
aken idea that, once applied, it will act as a permanent repellent, 
inhere chinch bugs are excessively numerous, it should be used 
subordinate to some method for the exclusion of the insects from 
he field, and applied to those accumulating on the outer rows of 
:orn wherever they succeed in making their way across the bar¬ 
riers interposed. 

Where the attack is less severe, the emulsion may be applied 
done after the movement of invasion is substantially complete, to 
lestroy the chinch bugs along the edges of the field. Indeed, it 
s not impossible that it may be economically distributed to corn 
hroughout the field, after the hatching of the second brood, for 
he destruction of the young that do the later damage. If this 
;an be done at a cost of seventy cents per acre, there are many 
drcumstances under which it could hardly fail to be profitable. 

Dr. R. S. Peyton, of Pinckneyville, whites me of a can, carried 
>n the back, with which he finds that he can work over two or 
hree acres per day with the kerosene emulsion or hot water, be- 
ides hauling and heating the water in the field. It is possible 
hat kerosene, either pure or in the form of an emulsion more or 
ess diluted, might be mingled with fertilizers, liquid or dry, and 
hus distributed to wheat in a way to combine the beneficial effects 
>f both applications with no additional labor. 

Tobacco water.—Thinking it possible that some preparation 
heaper than the kerosene emulsion might be found equally avail¬ 
able for use, I directed experiments in August, 1888, with various 
nsecticides, the most satisfactory of which were those with tobacco 
pater. 

A strong decoction of the stems being made, August 14, a num- 
>er of chinch bugs, placed on a cloth moistened with this fluid, 
pere thoroughly stupefied in an hour, and dead in an hour and a 
talf. Tobacco water of this strength repeatedly applied as freely 
,s possible had no effect on growing grass. 

\ August 15, nine bugs were treated as above, removed when wet 
pith the tobacco water, and placed in a bag of cheese cloth. Ex- 
.mined 22 hours later, six were found dead and the remaining 
hree alive. 

•See his letter near the close of this article, under the head of Miscellaneous Notes and Obser- 
ations. 
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The same day 16 chinch bugs were placed on a grass plant, the 
whole thoroughly wet with tobacco water, and placed under a bell 
jar. In an hour nine bugs were apparently dead, and in 16 hours 
all were dead but one. 

On the other hand, eight chinch bugs sprayed on a plant of 
grass and enclosed, with the plant, in a cheese-cloth bag, were all 
alive four hours later. 

September 4, 17 bugs treated like the lot last mentioned, wTere 
all dead but one in 24 hours. 

September 6, 12 bugs treated as above; in 26 hours seven were 
dead, five alive. 

September 6, 69 bugs w'ere placed in a bag of cheese cloth, and 
thoroughly wTet with tobacco water, and a potted grass plant was 
also thoroughly sprayed, together with the surface of the ground 
about it. The bugs and plant were then placed together in a 
netting bag and kept for 25 hours, at which time four were able 
to crawl, five others showed signs of life, and 60 wrere dead. 
Three were already imbedded in one of the fungi of disease, show¬ 
ing the presence of this contagion among our experimental lots,, 
and, to some extent, vitiating all our results. 

From the above it is evident that this fluid is less effective than 
the kerosene emulsion, but may still be deserving of further ex¬ 
periment. 

Lobelia water.—A strong decoction of lobelia, applied August 
5, produced no effect in twenty-four hours. 

Coal-tar water.—Water in wThich coal-tar had been stirred and 
shaken until saturated with the soluble parts of the tar, was found 
to have but slight effect. Of fifteen adult chinch bugs sprayed on 
a grass plant, August 14, only one was dead next day and that 
by accident. 

August 15, a similar experiment made with twenty-two chinch 
bugs (adults), had a similar result—not one was killed. 

August 16, twenty-two adults were treated as above, except that 
the fluid was prepared by boiling tar in water. Only two were 
dead in twentv-four hours. 

- 

Another lot of bugs, sprayed with tar water September 4, were 
all alive but one (young) twenty-four hours later. A number of 
young larvae similarly treated were killed, but pupae were not 
affected. 

A small corn plant thoroughly wet with tar water August 13, 
was quite unaffected twenty-four hours later, and the same result 
was obtained in another experiment with an application of tar 
water to corn in the field, no trace of injury appearing within 
forty-eight hours. 

Although worthless if applied alone, this fluid may be found 
useful as a diluent of others. 
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Coal-tar emulsion,—An emulsion of coal-tar with soap-suds, which 
we made like that with kerosene—using, however, only one third 
coal-tar to two thirds soap-suds and diluting this with water, nine 
parts to one,—was found to approximate the kerosene emulsion in 
its action on both insect and plant. 

Twenty-five bugs were placed, September 6, on a grass plant, in 
a small pot, and thoroughly wet with this coal-tar preparation. 
In an hour and a quarter many of these bugs seemed dead. In 
seventeen hours twelve were dead, six showed signs of life, and 
seven were able to crawl. In twenty-four hours sixteen were dead, 
eight were barely alive, and but one was able to crawl. 

Another experiment made the same day was less conclusive,, 
only seven of twenty-six bugs treated as above being dead in 
twenty-two hours. 

Young oats completely soaked , with this emulsion showed evi¬ 
dent injury two days afterward, but continued to grow, and two 
months later were as thrifty as those adjoining. 

This emulsion deserves further experiment, especially as our 
trials were made with a weak dilution,—about three per cent, coal- 
tar. It is much cheaper than the kerosene emulsion, coal-tar be- 
ing only about five cents a gallon; but it is somewhat more 
troublesome to handle. The making of the emulsion may be facil¬ 
itated, however, by boiling tar and suds together before mixing: 
with the pump. 

Turpentine emulsion.—A single experiment was made, Septem¬ 
ber 4, with an emulsion of turpentine in soap-suds, diluted with 
water to contain three per cent, of turpentine. Twenty-five hours 
after application, six bugs out of ten sprayed on a grass plant were 
dead, and the four remaining alive. 

Lime-water.—Two experiments, one each with common lime- 
water and with water from gas lime, were entirely without result. 
Chinch bugs treated thoroughly with these fluids were all alive 
twenty-four hours later. 

Gas lime.—Two experiments served to show that bugs will, if 
necessary, travel across a narrow belt of fresh gas-lime (about 
two inches wide) without appreciable injury, either at the time or 
subsequently. 

Arsenic.—The reported results of a casual experiment made 
with London purple by a farmer who supposed that the chinch 
bug was as liable to poisoning by this substance as the potato- 
beetle, led me to a partial test of the arsenical poisons. 

September 6, thirty-one chinch bugs, larvm and pupm, were 
dusted with powdered arsenic in a bottle containing also some 
grass blades, and confined there by a piece of netting over the 
bottle’s mouth. In twenty-four hours all but three were dead., 
these being still able to crawl. 
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London purple.—Of twenty-two bugs placed on a potted grass 
plant, dusted, plant and all, with London purple and enclosed in 
a netting bag, eighteen were dead and four alive at the end of 
seventeen hours. 

September 10. In a similar experiment on twenty-four bugs, 
but six were found dead in sixteen hours. 

Paris green.—September 9. In a like experiment with chinch 
bugs confined with growing grass and dusted thoroughly with 
Paris green, but five were dead out of twenty at the end of forty 
hours. In another, only three were found dead out of nineteen. 

Check lots of bugs not poisoned, showed at this time such a 
susceptibility to confinement, owing probably to the existence of 
disease among them, that little value can be attached to these 
results. It is clear, at best, that only the arsenic can in any case 
be worth considering. 

Egyptian insecticide.—This substance, received from the manu¬ 
facturers,* was applied very freely to corn in the field, at Albion, 
Illinois, August 21, 1888, being sprinkled thoroughly on stalks 
and leaves, and behind the leaf sheaths. Nine and a half hours 
afterwards the bugs were feeding as before, apparently not sheeted; 
but a very heavy rain following, which washed the insecticide 
down behind the leaves, the bugs on this corn seemed to be 
diminished in number at the end of forty-eight hours. In seventy- 
two hours a few were found dead, but those living were as active 
as before. The corn rows treated were, however, clearly less 
abundantly infested after the rain than those adjacent. 

On the other hand, the dry powder applied very freely to six 
bugs confined with a grass plant had not taken visible effect in 
twenty-eight hours. 

Buhach.—In a single experiment with this powder applied dry 
in the usual manner, all the bugs died within twenty-five hours. 

Corrosive sublimate.—An aqueous solution made with two grains 
of corrosive sublimate to six ounces of water, had no effect on 
chinch bugs in two experiments, sixteen and twenty-four hours 
after thorough application. 

Steam.—At the St. Clair county fair, in Belleville, September 
11, 1888, Mr. George C. Bunsen, of that town, reported in the course 
of remarks on the chinch bug, the successful use of steam thrown 
against the stalks of corn from an apparatus of his invention. 
Experiments subsequently made at the office showed that with 
sufficient care steam may be used to kill chinch bugs without in¬ 
jury to ttie plants on which they are exposed; but as the differ¬ 
ence is slight between the time needed to kill or disable the 
insects and that sufficing to damage vegetable tissues (very slight 
if the vegetation is at all fresh), the care required will usually be 
such as to make the method impracticable in field operations. It 

•Egyptian Insecticide Co., 203 Pine Street, St. Louis. 
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might possibly be used, however, with a proper apparatus, against 
the hard and partly dead stalks and lower leaves, to kill such 
chinch bugs as were not in any way protected from its momen¬ 
tary contact. 

Our experiments were as follows: Varying numbers of chinch 
bugs, adult and young, were rapidly deadened September 13, 1888, 
by a very few seconds’ exposure to steam thrown against them 
through a half-inch rubber tube as they rested on a sheet of 
paper. A few hours later most of them showed signs of reviving 
life, but the next day all were dead. 

Other insects exposed to the steam jet were as readily killed: 
maple plant lice in one or two seconds—the leaves bearing them 
remaining uninjured; grasshoppers and blister beetles (Epicauta) in 
six or seven seconds. 

Steam was passed rapidly over a young foliage plant (Coleus) 
for seven seconds without noticeable injury; but growing oats 
showed slight injury after three seconds’ steaming and with 
longer exposure was much damaged. 

Application of steam to shrubs and trees seemed to be imprac¬ 
ticable, because of the difficulty of equal distribution. If used in 
large quantities the steam would kill the leaves nearest the jet 
before insects on others wrnre affected, and if in smaller quantities 
the time and care required to throw it uniformly against all sur¬ 
faces and from various directions would make it much less effec¬ 
tive and convenient than a fluid spray. 

BARRIERS TO MIGRATION. 

Coal-tar.—The use of coal-tar as a barrier to the passage of the 
bugs from field to field at harvest time, is a well-known and highly 
valuable measure, one of the most important in the list of defences 
against this insect, but has the practical disadvantage that the 
belt of tar poured along the ground or painted on boards speedily 
dries out, and must be renewed in hot weather two or three times 
a day, or even oftener, to completely prevent the passage of the 
bugs. 

Chinch bugs surrounded with a line of fresh tar will sometimes 
escape by wading through it, but all such bugs die in an hour or 
so, as we have determined by capturing and confining them under 
observation. 

Coal-tar and oil.—To retard the drying of the tar, it may be 
mixed with oil or other grease, machine oil being perhaps the 
cheapest for common use. Soap grease, tried out, would doubtless 
answer the same purpose. 

The advantage of this mixture is shown by some experiments 
made at the office in August and September, 1888, when tar, 
unmixed, poured on paper and placed in the hot sunshine, 
dried in half an hour so that bugs could cross it here and there 
without daubing their feet; while a mixture of one tenth linseed 
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oil and nine tenths coal-tar was so sticky after 72 hours that 
chinch bugs could not cross it, and even at the end of 96 hours 
still served its purpose. Mixtures of one fifth oil with coal-tar, 
and of equal parts of each, were found much less satisfactory. 
Diluted with one tenth oil, tar is too fluid to use upon the ground, 
as it speedily soaks in; and consequently if this mixture be used,, 
boards must be placed around the field either set on edge or, pref¬ 
erably, laid flat, a little strip of ground having been first prepared 
so that they may be sufficiently bedded in the earth to keep the 
bugs from passing beneath them. 

As a more convenient and effective means of maintaining a coal- 
tar barrier, I suggest that strips of sheet iron bent at the top to 
form a gutter about one inch across and half an inch in depth at 
the middle, be placed end to end, slightly overlapping, the tar to 
be poured in this gutter. If necessary to prevent too free an 
escape at the joints, it may be slightly thickened by stirring in 
dust. Small pits sunk at intervals along a barrier of this descrip¬ 
tion would gather the chinch bugs in great numbers, where they 
could be readily killed with a little kerosene and water, or by 
mechanical methods. 

STARVATION EXPERIMENTS. 

To ascertain how long the chinch bug in its different stages- 
may live without feeding (a point applying to several field methods 
of contest with this insect) we confined, September 4, under a 
bell jar. without food, a miscellaneous lot of bugs of various ages, 
from the very young of the first stage to adults more than a week 
old. In twenty-four hours a few of the youngest were dead, and 
in twenty-eight hours, one adult. In forty-eight hours a number 
of adults, larvae, and pupae, were dead, and September 7, many 
more of the last, and almost all the larvae. September 8, only a 
very few adults and a few pupae remained; September 9 five 
adults were still living, all the others dead; and September 10,, 
six days after beginning, all were dead but one adult. 

This experiment is open to the objection that the bugs were on 
a table in the office, and the dryness of the air may have had 
much to do with their death; and as no check lot was separated, 
it is impossible to say that these specimens were not suffering 
from one of the diseases prevalent at the time in the region from 
which they came. 

In an experiment begun August 13, with young bugs, taken as 
fast as they hatched from the egg and confined without food, none 
lived twenty-four hours, but most died within twelve. These eggs 
began to hatch when fifteen days old. 

A variation in this experiment consisted in burying lots of 
chinch bugs at the depth practicable by plowing, and examining 
at intervals to determine their condition. 

August 13, two lots of larvae and pupae were buried two inches 
deep, one with food and one without. Forty-eight hours after¬ 
ward both were uncovered and found uninjured, and seventy-two 
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tours after burial all were still alive, no difference appearing be¬ 
tween the two lots. Heavy rains, about twenty-five hours long in 
all, had occurred during the interval. 

September 3, a similar experiment was made with both old and 
young, two lots of chinch bugs being buried five and six inches 
deep, respectively, with grass in an earthern pot, the earth being 
firmly pressed down over them. Ten days later, both young and 
old were still alive. 

September 5, three lots were buried in pots with grass, one 
three inches deep, one five inches, and the third six. Five days 
later those of the first lot had not yet crawled out of the earth, 
but were still alive. In the second lot many had come to the 
surface, but in the third, six inches deep, none had crawled out, 
though all were living. The earth was packed over all these lots 
to imitate rolling in the field. The late period at which these 
experiments were made and the consequent possible preparation of 
the bugs for their hibernating fast, may have had something to 
do with the failure of this method of starvation.* 

CONTAGIOUS DISEASE. 

In my first entomological reportf an account was given of a newly 
detected disease of the chinch bug characterize!} by the presence 
of bacteria in great numbers in the alimentary canal, my obser¬ 
vations on which were made almost wholly at Normal, in McLean 
county, and at Champaign.J In the same report I referred to 
chinch bugs found dead in fields of corn at Jacksonville, Sep¬ 
tember, 1882, imbedded in a white fungus which proved, on ex¬ 
amination by Prof. BurrilL, to be an Entomophthora (Empusab 
Other bugs similarly situated were found at Normal, some of 
which seemed to have died from other causes, the fungi imbed¬ 
ding them having the characters of a common mold; but a slide 
made from one of these insects, still in my possession, contains a 
quantity of unmistakable Entomophthora.** 

During the still existing chinch-bug outbreak, we have closely 
watched for the appearance of these diseases, bugs having been 
crushed occasionally for study of their fluids, and all dead speci¬ 
mens found being brought to the office and examined with refer¬ 
ence to the presence of parasitic fungi in their bodies. 

*An observation reported by Mr. E. M. Shelton, Director of the Kansas Agricultural Experi- 
; ment Station, in their Bulletin 4, throws light upon the effect of burial by plowing. Chinch bugs 
I plowed under with young wheat to a depth of eight inches May 9 and 10,—the ground being after¬ 

ward harrowed and repeatedly rolled,—nevertheless emerged in enormous numbers, (some having 
apparently hatched in the earth,) escaped from the plots, and attacked adjacent crops. 

tTwelfth Report of the State Entomologist of Illinois (1882) pp. 47—51. 

JThis chinch-bug microbe was found in bugs collected in Central Illinois in May of the follow¬ 
ing year (1883), and may have had its share in a still further reduction of the numbers of chinch 
bugs in that region, apparent each year until 1887. 

**In an article on “The Chinch Bug and the Season,” published in the “Prairie Farmer” of Chi¬ 
cago, for November 25, 1882, Prof. E. A. Popenoe, of the Kansas Agricultural College, says that 
farmers of Southeastern Kansas had recently reported to him the death of all the chinch bugs in 
their corn,—the dead bugs being collected about the foot of the stalks, and each covered with a 
.•strong growth of white mold. 
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The first clearly recognizable cases of fungous disease among 
these chinch bugs were found by me in a corn field near Shattuc, 
Clinton county, July 7, 1887, but as the fungus affecting these 
insects was not an Empusa, but belonged to a genus (Botrytis) 
but very rarely parasitic, no especial attention was paid to it at 
the time. The same fungous affection was next noticed August 
7, 1888, at Flora, Illinois. September 13, the Empusa of 1882 was 
collected in Marion county; and September 14, the bacterial form 
discovered in 1882 was observed in immense numbers in the in¬ 
testines of chinch bugs obtained at Odin. 

With this inspiring evidence that at least three kinds of disease 
were at work on the chinch bugs of Southern Illinois, active 
measures were taken at once for the fullest possible study of them 
from every point of view, entomological, bacterial, and economic. 

Without attempting at this time a full account of our work 
(still in progress), I give a few items bearing especially on the 
distribution and activity of these diseases in the State. 

The field at Odin where the bacterial disease was first detected, 
contained only a very moderate number of chinch bugs for the 
time and circumstances, and these very unequally distributed. 
The number of adults, especially, was relatively very small. 
The bugs had also a feeble vitality, as shown by the rapid¬ 
ity with which they died in transit, although put up with special 
care. Many pupae were very sluggish, moving slowly along as if 
stiff and feeble, the abdomens noticeably distended and unusually 
greenish beneath. 

Crushing both dead and living examples, and slightly diluting 
the fluids with distilled water, immense numbers of bacteria were 
apparent, moving without flagellar action, unmistakably the same 
as those studied in 1882. 

Collected in a film on a cover glass, dried, flamed, stained with 
aniline and mounted in balsam, these bacteria had the appearance 
of a short-jointed bacillus, with a pale center which did not take 
the stain. If the fluids were not much pressed or agitated, there 
were usually visible many globular masses of these bacilli, look¬ 
ing like free nuclei, but readily broken up by repeated pressure, 
the separate individuals swarming everywhere. Sometimes careful 
crushing in water would enable one to trace the streams of escap¬ 
ing bacteria to a portion of the alimentary canal protruding 
through a break in the crust. 

On the 18th of September, I killed carefully and at once dis¬ 
sected a pupa from Odin, presenting the symptoms of disease. 
First crushing on the slide portions of the fatty bodies, I recog¬ 
nized a small number of the usual bacilli, but when I isolated 
portions of the gastric cceca*, transferred to a clean slide, and 

*The chinch bug has, besides the slender Malpighian tubules, five large cceca arising some dis¬ 
tance anterior to these, which remind one of the so-called hepatic cceca of the cockroach. 
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crushed carefully in place, I found the fluid swarming with im¬ 
mense numbers of bacilli, saw others rapidly escaping in streams 
from the torn tubes or dancing about within them, and found the 
nuclei of the epithelial cells seemingly closely packed with the 
same bacteria. Curiously, on carefully isolating and crushing on 
still another slide, the anterior part of the alimentary canal—that 
preceding the cceca-I could not find a single microbe. The pos¬ 
terior part contained, however, a moderate number, demonstrated 
in the same manner. Another specimen, studied by the same 
methods, contained vast numbers of the characteristic bacillus in 
the coeca, but none that I could clearly recognize in the other 
parts of the alimentary canal. They were wanting in the Mal¬ 
pighian tubules. 

Examples collected September 19, in corn fields at Albion, in 
Edwards county, contained sometimes more and sometimes fewer 
of these bacteria, and occasionally none; others from Ashley, ob¬ 
tained at the same time, were moderately infested; and examples 
from Edgewood, received September 22, contained them, if at all, 
in numbers so small that I could not satisfy myself of their pres¬ 
ence. Specimens from Mascoutah, sent September 22, contained a 
variable number, vast quantities occurring in some and relatively 
few in others. Their apparently greater number in pupae than in 
imagos was possibly due to the greater ease and thoroughness with 
which the relatively soft bodies of the former could be crushed on 
the slide. 

Bugs received from Bond county, October 3, were similarly ex¬ 
amined, and found in similar condition. Of three pupae crushed, 
the first contained an extraordinary number, the second a scarcely 
inferior abundance, and the third only a moderate quantity. Cul¬ 
tures made from the first of the above were completely successful,, 
and gave conclusive evidence as to the character and life history 
of this bacillus. 

On the other hand, and finally, three adults collected at Gol- 
conda, on the Ohio Biver, October 4, contained no bacteria that I 
could recognize. If present at all, the number was certainly very 
small. 

From the foregoing it is apparent that this bacilus was un¬ 
equally but abundantly distributed throughout the region where 
the chinch bug had reached its culminating point last year; but, 
on the other hand, its absence in specimens from Pope county, 
where the insect was more destructive this year than last, is of 
special interest and significance. 

The numerous bacterial cultures made from these insects, com¬ 
pletely successful in both fluid and solid media, may best be re¬ 
ported elsewhere. It is sufficient to say that they showed this 
chinch-bug microbe to be a bacillus, flagellate in fluid cultures 
and when grown on the surface of solid media, varying greatly in 
size and form according to place and stage of development, tend- 
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ing to adhere in long serpentine strings of twenty to thirty or 
more when actively dividing in liquids, and becoming short and 
broad, with pale center, when forming spores,—this center being 
simply the single unstained spore developed in each segment or 
cell. 

The first examples of the entomophthorous infection certainly 
seen in Illinois since 1882, were obtained by us from the corn 
fields of Clinton county,* September 13, 1888, and the next, Sep¬ 
tember 18, at Albion, where this fungous disease was, however, 
less prevalent than that due to Botrytis. Its possible occurrence in 
the Edgewood region was indicated by an accidental observation 
made September 22. When examining a pupa obtained there on 
the 8th of August, I found its fluids filled with fragments of the 
entomophthorous mycelium. 

Letters and specimens from Minnesota and Iowa show the ex¬ 
traordinary prevalence of this affection there, where it is evidently 
the dominant chinch bug disease,—a condition in peculiar contrast 
with that of the southern part of this State, where the Entomoph- 
thora is relatively infrequent, and the Botrytis and bacterial dis¬ 
eases are the prevailing maladies. 

Our first positive observation of the Botrytis disease of the 
chinch bug was made, as has been said already, near Shattuc, 
Clinton county, July 7, 1887. The specimens obtained were not 
critically studied at the time, and the fungus was first positively 
recognized as parasitic on the chinch bug August 7, 1888, on 
specimens obtained at Flora, in Clay county. 

The occurrence of this disease on a scale sufficient to affect 
notably the numbers of the chinch bug, was first observed Sep¬ 
tember 18 by one of my assistants, Mr. John Marten, at Albion, 
Edwards county. The insects were at this time much less numer¬ 
ous there than three or four weeks before; in some neighborhoods 
not more than one tenth as common. The apparent cause of this 
decrease was a fungous disease, the mold-covered victims of which 
were so freely sprinkled beneath the corn as to suggest a recent 
flurry of snow. On one measured area, for example, of only two 
square inches, twenty-six bugs were counted, covered with the 
fungous growth—mostly that of Botrytis. Mr. William Over, a 
local correspondent of the office, reported that this affection of the 
chinch bug was observed there at oats harvest. 

The same Botrytis was detected in chinch bugs at Ashley and 
Nashville, in Washington county, September 18. It occurred 
freely in our breeding cages, where living chinch bugs were kept 

•Notes made in the fields of this region July 24, 1888, make it probable that the beginnings of 
this disease were observed at that time, although the specimens collected show only the Botrytis. 
The occurrence was recorded, however, of numerous dead bugs, adults and pupae, imbedded in a 
fungus resembling that of muscardine, sometimes fastened to the leaves, sometimes beneath the 
sheaths, and occasionally in the dirt, as if they had been washed down by rains. In two cases, bugs 
were attached to the leaves by a scanty mycelium, the insects themselves showing little external 
fungous growth. This latter appearance is quite characteristic of Entomophthora, Even as far 
back as March 22, 1887, I noticed at Highland, in Madison county, that fully half of the chinch bug* 
in grass upon the headlands of fields of corn were dead, and usually covered with mold. 
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under conditions as favorable as possible to their maintenance; 
The rapid post-mortem development of the fungus here was quite 
inexplicable on any other theory than that of its pathogenic 
character. One specimen, for example, alive in the afternoon, but 
dead upon the bell glass at noon of the following day, was already 
completely whitened by a profuse external growth of this Botrytis, 
already fruiting abundantly. 

Another example, but just dead, (taken from a lot of chinch 
bugs among which this Botrytis affection prevailed,) upon whose 
surface no external growth had yet appeared, was seen to be filled 
and penetrated everywhere with a rudimentary and rapidly grow¬ 
ing mycelium certainly not entomophthorous, but agreeing in 
jharacter with the Botrytis as this appears within the insect. 

As to the distribution of this fungus outside the State, I have 
10 knowledge beyond the fact that it appeared in a small collec¬ 
tion of chinch bugs received from Mr. Otto Lugger, of Minne¬ 
sota, October 25, 1888, within a fortnight of their arrival here,—a 
“act which may be explained either as due to its occurrence in 
Minnesota, or as a result of accidental infection at the office after 
he bugs arrived. 

An observation of especial interest was made November 1 by 
Mr. Marten, at Champaign, a large beetle (Parandra brunnea) 
ound dead under a log, being thickly covered with a profuse 
growth of this same Botrytis. 

Descriptions and figures of these fungi, and fuller accounts of 
he diseases associated with them, may be best postponed until 
>ur studies now in progress are further advanced. 

At present it appears that all except perhaps the bacterial dis¬ 
use are closely dependent for their activity on the weather, al- 
hough their generally rapid development over so large a territory in- 
Licates their presence at all times to a greater or less extent. That 
he bacterial disease is less dependent upon wet weather for its ac- 
ivity was shown by occurrences detailed in my entomological re- 
>ort for 1882, borne out as these are by our office experiments 
his year. While in order to obtain the free and rapid develop¬ 
ment of the Entomophthora or Botrytis, it was necessary to en- 
lose the chinch bugs under glass over moist earth, the bacterial 
isease appeared or continued equally well in specimens kept per- 
mctly dry, and even where they were evidently perishing from 
imple drouth. However, the appearance of even this disease only 
fter a season of considerable rain, and our failure to detect it in 
le field in extremely dry weather, make it probable that this also 
i3mains in abeyance under conditions recognized as especially 
worable to chinch-bug increase. 

That it is chiefly to the joint action of these various disease- 
roducing fungi, favored as they are by moist weather, that we 
we the disappearance of chinch-bug outbreaks, is rendered almost 
3rtain by the facts now on record. 

S. E.—4a 
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MISCELLANEOUS NOTES AND OBSERVATIONS. 

Food experiment. The sole recorded exception to the general¬ 
ization that the natural food of the chinch bug consists of species 
of grasses only, is that reported by Mr. Lawrence Bruner,* from 
Nebraska, according to whose observations one of the common 
species of Polygonum (wild buckwheat) was found infested by the 
bugs. 

A large lot of chinch bugs placed with a growing plant of 
Polygonum dumetorum, September 5, 1888, seemed at first to try 
to feed upon it, although close observation gave no positive evi¬ 
dence that they actually did so. Later they paid little attention 
to it, and in five days nearly all had died, chiefly in the bottom 
of the bell glass, where they had spent most of their time. The 
plant grew thriftily, and gave no evidence of attack. 

Early occurrence of the chinch hug in Illinois.—From W. T. 
Shelby, Esq., police magistrate and notary public at Olney, Illinois, 
born in Edwards county in 1820, I learned that the chinch bug de¬ 
stroyed a field of his father’s corn in 1828, on a place opened up 
about 1816, seven miles north of Albion. The insects covered the 
stalks so thickly that cattle did not like the fodder. This antedates 
by 12 years the earliest previously recorded occurrence of the chinch 
bug in Illinois,f and by three years its description by Say, who lived 
then, and had lived for six years previously, at New Harmony, 
Indiana, only about 25 miles from the locality above mentioned. 
It is an interesting circumstance that Say’s knowledge of this in¬ 
sect was based on a single specimen obtained on the eastern short 
of VirginiaJ. 

Effect of the chinch hug on grain and corn.—The fact seems 
not to have been generally noticed that both small grain and corn 
are frequently prostrated by chinch-bug attack,—the former mud 
as if infested by the Hessian fly. Corn evidently falls from lad 
of “brace roots,” whose development is arrested by the chinch 
bugs which collect at the base of the stalks and drain tin 
roots as they put forth. The injury thus done is not measured 

♦“Report on the Season’s Observations in Nebraska,” published in the Report of the U. S. De 
apartment of Agriculture for 1887, p. 166. 

fSee Bibliographical notes following this article. 

$Since writing the above I have received from Mr. Shelby, in confirmation of the above, the fol 
lowing letter under date of November 30, 1888:- 

“Chinch bugs appeared in Edwards county, seven miles north of Albion, in 1828, the year tha 
General Andrew Jackson was first elected President of the United States, and the Whigs, in derisioi 
of the Democrats or Jackson men, dubbed them “Jackson bugs.'1 I am not mistaken, as thej 
almost destroyed a field of corn of my father’s, the fodder from which the stock did not like t< 
eat.” 

Mr. Shelly also writes, Dec. 12, 1888: “I have lately had a conversation with Mr. Elijah Nel 
son, who made a farm in 1820, two and a half miles west of where Olney now is, and he informs m* 
that chinch bugs appeared in the first crop of oats that was sown on that farm, as early a 
1823, and that his father told him that these were the same kind of bugs that they had in ol( 
Virginia. Mr. Nelson also tells me that in 1832 they appeared in considerable numbers and.did som 
damage to corn. Mr. Nelson is a reliable old-time resident.” 
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by the mere loss of sap, since the later growth of the corn, and 
especially that of the ear, must be dependent, in some measure, 
on these last-formed roots. 

The negro hug associated with the chinch hug.—The negro bug 
(Thyreocoris (Corimelcena) pulicarius), extremely common in 
fields of wheat and grass with the chinch bug, is frequently held re¬ 
sponsible by farmers for a part of the damage done to their crops, 
while by others it is looked upon as an enemy of the chinch bug. 
Careful observation at Ashley, June 14 to 16, where these bugs 
were extraordinarily numerous, failed to show them in any way 
injurious. They were seen only on weeds in the wheat fields and 
beside the road—usually the Spanish needle (Bidens) and plantain 
[Plantago lanceolata\ and occasionally the common rag weed 
[Ambrosia). June 27, at Tonti, they were about half as numerous 
[in all stages except the very young) in our experimental plots of 
wheat as the chinch bugs themselves. 

At Flora, in one meadow visited, heavily damaged by the chinch 
Dug, the negro bugs were also excessively numerous, especially in 
;he richer and more luxuriant parts of it. Hundreds might be 
3een on the ground at once by parting the grass and weeds. The 
dmothy was not injured by them, but a common smart weed 
Polygonum persicarium) seemed especially to attract them. Con- 
in ed with this plant at the office, they were seen to feed upon it 
'reely, piercing with their beaks both‘stems and leaves. Shut up 
or several days without plant food, but with chinch bugs, they 
)aid no attention to the latter, but would walk across them with- 
>ut noticing their presence. 

Chinch hugs breeding in oats.—Besides the instances already 
eported, the following may be noted, as occurring in a region 
vhere wheat, though scarce, was raised to some extent, and was 
lot by any means wholly destroyed. On the farm of Mr. Alex¬ 
ander McMurray, near Tonti, in Marion county, I found June 27, 
.888, chinch bugs of all ages below the adult generally dis- 
ributed through oats a quarter of a mile from wheat—the grain 
eddening and falling in patches, here and there, as a result of 
his attack. They were nearly limited to the vicinity of dead fur- 
ows and to the lighter, poorer parts of the field. About five 
ixths of them were still in the red stages, the general ad- 
ancement of development being clearly less than in the stubble 
f the recently harvested wheat. This fact was probably due to* 
he later distribution of the old bugs in oats, as this crop was 
iot yet sown when the chinch bugs began to fly in the spring. 

In Effingham county, in 1887, many meadows and fields of oats 
?ere certainly destroyed by chinch bugs which bred in them 
rom the beginning of the season; and corn adjacent was invaded 
rom them in June and July, in the usual way. 

Oviposition in midsummer.—At Ashley, June 14, 1887, I noticed 
hat. adults which had entered corn from wheat adjoining, were 
'airing freely, while nothing of the kind was seen in the ripened 
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wheat—as yet uncut. Many adults being collected from each 
situation, and separately bottled, those from corn laid eggs in the 
bottle June 15, and those from wheat did not. . Oviposition was 
but just beginning that year in Southern Illinois May 1; and as 
the interval between the laying of the egg and the appearance of 
the adult is fifty-five to sixty days (forty-five at the lowest 
estimate), the bugs breeding in corn June 14 were almost certainly 
individuals of the hibernating generation, which had not yet 
finished breeding when the ripening of the wheat warned them 
away to fresher fields. Those still remaining in the wheat weie 
probably spent imagos, about to die. The number of very young 
in the corn mentioned made it seem quite probable that this invasion 
of the field by adults of the winter brood had begun some time 
before my visit. Eggs of this same brood were taken by Mr. 
Marten from the roots of nearly ripened wheat at Albion, June 
13, 1888, brought to the office, and kept until they hatched. 

July 24, 1888, I found at Centralia a few chinch bugs’ eggs in 
corn behind the shoaths and even in longitudinal folds of the 
dead blades of the leaf, but could discover none on or about the 
roots. The imagos at this time were nearly all paired. 

At Albion, August 1, 1888, eggs were found sparingly by Mr. 
Marten behind the sheaths of corn and rarely on the upper roots. 
Tut in immense numbers on the roots of an abundant grass-weed, 
Panicum crus-galli. On one stool of this plant were eighty-twc 
eggs, and on another one hundred and seventy-seven, some 
among the roots and others behind the sheathing bases of the 
leaves. August 24, eggs were found at Albion on roots of Hun¬ 
garian grass, and on the stalks and blades of young wheat raised 
for experiment with the Hessian fly. 

Solving timothy with wheat.—Although timothy growing witl 
wheat certainty will not always protect it, both crops, in extreme 
cases, yielding to the attack, that it will sometimes do so is showr 
by the following instance reported to me by Mr. E. E. Chester, o: 
Champaign county, Illinois:— 

A field of twenty-eight acres was sown to wheat in the fall o 
1874, when the chinch bugs were innumerable throughout all thif 
region, twenty acres with timothy and the remaining eight with 
out, timothy being sown on the latter in the spring. This eight 
acre plot, like the rest in every respect except that mentioned, wai 
•overwhelmingly infested by the chinch bug, the grain at hai'ses 
yielding only seven bushels per acre, while the twenty acres, bear 
ing a thrifty growth of fall timothy, remained wholly unaffecte< 
except for a short distance adjoining the other plot, and yieldet 
an average of twenty bushels to the acre. The latter wheat solo 
as “No. 1” at $1 per bushel, and the former as “rejected'’ at fi! 

cents. 
A similar observation is reported by Mr. J. A. Kelly, of Haze 

Dell, Cumberland county, in a letter dated June 25, 1887, m whic. 
he says: “I accidentally discovered that by sowing timothy witi 

i 
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the wheat in fall, if it came up well, the bugs could not 
breed. On account of the dense shade formed by the timothy by 
the 10th of May, the eggs deposited on the wheat can not hatch.” 

Successful defence of corn.—Mr. Samuel Bartley, of Edgewood, 
Effingham county, to whose intelligent observations I have been 
several times indebted, writes me November 20, 1888, as follows: 

“I am very confident that farmers can, by united effort, master 
the chinch bugs, or at least so check them that their damage to 
our crops will be slight. The most practical measure I have tried 
is ditching; and I am satisfied that we can protect ourselves in 
this wav from damage by the chinch bug at very small expense 

“Last year my neighbor had a forty-acre field of oats joining my 
•corn. When he commenced cutting the oats, the chinch bugs 
commenced to travel toward my corn. I took a harrow and drag 
and ran a few times along the fence until the ground was quite 
dusty. I then took a small rail sharpened at the end and, shov¬ 
ing it before me, made two ditches about one foot apart. It was 
a surprise to me to see how few bugs reached the second ditch. 
In this way I kept them out of my field until a slight shower of 
rain fell, when a few got in before I renewed the ditches. As 
soon as they got on the corn, I applied the kerosene emulsion that 
you recommended, and it killed them instantly, not injuring the 
corn in the least. By these means I kept the bugs out of my 
corn until they got wings. I think now that if several ditches had 
been made in my neighbor’s oats field after the grain was cut, the 
bugs could have beep destroyed before they developed wings. 

“Several neighbors tried the same plan this year with the same 
success I have reported.” 

Precaution in burning out chinch bugs in spring.—To destroy 
the old bugs by fire in their winter quarters is often difficult, be¬ 
cause the rubbish protecting them will not burn close enough to 
the ground. Mr. Frederick Helms, of Heinrichstown, St. Clair 
county, has found that if care be used the chinch bug may be 
caught by burning after it has crawled out from its deeper re¬ 
treat and before it is ready to take wing. He finds that there 
are a few days in spring during which the insect crawls about on 
the leaves and dead grass, not yet able or disposed to fly; and 
this is the time to be selected for burning over woods, headlands, 
and the like. Instances of protection to his crops by observance 
of this idea quite bear out his suggestion. 

SUMMARY AND CONCLUSIONS. 

From the observations and studies here reported, it appears that 
severe drouth in the middle and latter part of the summer may 
diminish the number of the chinch bug by lessening the food 
supply of the generations then breeding and hatching, and may 
operate also to protect the crops of the following year, at a dis- 
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tance from woodlands, by driving the adult chinch bugs from the 
open fields and compelling them to resort to the grassy woods for 
food for themselves and their young. 

Severe drouth in a small-grain district has so thoroughly and 
so early destroyed the corn crop there, as to test practically the 
effect of abandoning that crop as a defence against the chinch bug. 
In the case observed, it was found that the injury the following 
season was very much less than before. As the drouth took effect, 
however, on the field grasses generally, and thus still further re¬ 
duced the supply of insect food, the result was not to be attrib¬ 
uted wholly to a lack of corn. 

A similar destruction of the corn by drouth in midsummer fol¬ 
lowed by a general winter-killing of wheat, has shown that a suc¬ 
cessive abandonment of these crops may greatly reduce the num¬ 
bers of the chinch bug, even where other conditions are very- 
favorable to it, this reduction amounting, in one such case, to one- 
half or three fourths of the number abroad the year preceding. 

Where wheat is abundant in a district very badly infested by 
chinch bugs, it is now certain that this insect may live and breed 
very successfully in early spring in oats, in young timothy and 
blue grass meadows, and even in corn. 

A thorough-going investigation of the relations of chinch-bug 
injury to the acreage of the principal farm crops of Illinois in 
1886 and 1887 shows that, where the outbreak was but just begin¬ 
ning, the wheat area had evidently much to do with the number 
and the rate of increase of the insects, a rising gradation of 
injury appearing in correspondence to an enlarging area in wheat, 
the acreage of the other crops at the same time remaining 

ea y constant or slightly declining. As the severity of the 
attack increases, however, the oats area begins to rise with the 
wheat, and may presently surpass the latter as a stimulus to the multi¬ 
plication of the chinch bug, corn and grass finally showing a like 
tendency where it has become excessively abundant and destruct¬ 
ive. Here, when the eggs of the winter brood are being laid freely 
on all the food plants of the species, the wheat area may even 
decline as one passes from districts where destruction is very great 
to those in which it is complete. This may be due to one or 
more of the following circumstances: (1.) The wheat area may be 
purposely diminished by the farmers, one year after another, as 
was certainly sometimes the case in southern Illinois in 1887, 
where chinch-bug injury had greatly lessened the yield and value 
of the crop for the season or two preceding; (2.) A change of 
feeding habits may arise among the insects themselves;* or (3.) 
there may be a spontaneous gradual shifting of the center of at¬ 
tack, due to a natural diminution in the number of insects one 

•Such variations in choice of food under different conditions are not by any means rare among 
insects. The Hessian fly, for example, is very destructive to rye in Europe, while here it is almost 
never seen in that grain; and the chinch bug itself has made in New York a severe attack on 
meadows while not noticeably harming any cereal ci’op. 
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year in places where they were the year before the most abun¬ 
dant, and an increase in places where they were then less numer¬ 
ous. This territorial propagation outward from a center of first 
excess, accompanied by a diminution in numbers in the principal 
area of origin, has been fully described above; and a similar prop¬ 
agation from districts where the crop most preferred and first in¬ 
fested (wheat) is most abundant, to adjacent districts where the 
leading crops are those freely fed upon but less preferred, (oats, 
grass, etc.), is also highly probable, but less easily demonstrated. 
In both cases the diminution in numbers is doubtless largely due 
to the direct and indirect consequences of over-crowding,—a condi¬ 
tion which always arouses or intensifies the action of the natural 
checks on excessive increase. 

Further comparison of the crop areas of 1886 with the injuries 
of 1887 shows that a very decided diminution of the corn area 
has had little or no effect to diminish the loss to small grain the 
following year. 

From the above we learn that the proper procedure respecting 
the grass and the cereal crops in the presence of a chinch-bug 
uprising is the prompt and early abandonment of wheat or a de¬ 
cided limitation of its area, to be followed presently, if the attack 
continues, by a diminution of the oats acreage also, and the sow¬ 
ing of clover, whenever practicable, instead of the grass forage 
plants. We also find that these measures must be taken early or 
not at all, since if too long postponed they may easily do more 
harm than good. 

An analysis of the published opinions of economic entomologists 
shows a general and rather indiscriminate dependence on the 
abandonment of wheat culture as a defence against the chinch 
bug, this opinion being more positive, however, among the older 
entomologists than among those who have studied the question 
recently. It is a pleasure to find that the foregoing elaborate 
study necessitates little amendment of the recent statements and 
recommendations made from this office. A similar indiscriminate, 
but not unanimous, opinion as to the advantage of the abandon¬ 
ment of wheat appears in the statements of 200 agricultural cor¬ 
respondents of the office, 87 per cent, of the replies to an inquiry 
touching this matter being in the affirmative. 

From the miscellaneous experiments here reported, it appears 
that the worst infested fields of small grain may be sustained 
under a chinch bug attack by heavy fertilization, if the land be 
originally in good condition; and that, in general, the damage done 
will vary inversely to the fertility of the soil and the support 
given by fertilizers to the crop attacked. The best fertilizers for 
this purpose on the wheat lands of the central part of Southern 
Illinois, seem to be, first, barn-yard manure, and, second, the 

' phosphates and nitrates combined. 

The kerosene emulsion, whose deadly effect on the chinch bug 
was first shown by me in 1882, has repeatedly proven a very valu¬ 
able agent in the hands of farmers when applied in tho field for 
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the protection of corn; bnt it may best be used in combination 
with some obstruction to the passage of the chinch bug from 
small grain and grass to corn,—either ditches and furrows, as de¬ 
scribed above, or belts of coal-tar along the border of the field. 
A mixture of coal-tar with oil or grease, ten parts to one, will 
last without hardening in the sun, from five to ten times as long 
as the pure tar, but is too fluid to be poured directly on the 
ground. 

Tobacco water was found frequently fatal to chinch bugs of all 
ages, but was apparently less effective than the kerosene emulsion. 
An emulsion of coal-tar likewise gave promise of usefulness, having 
the advantage in cost over the kerosene mixture, but being some¬ 
what less convenient of application. 

On the other hand, infusion of lobelia, coal-tar water, tur¬ 
pentine emulsion, lime-water, fresh gas-lime, arsenic, London 
purple, Paris green, the “Egyptian insecticide,” buhach, corrosive 
sublimate, and steam, were applied to chinch bugs with discourag¬ 
ing results. 

Some starvation experiments not began until September 4, were 
unsatisfactory because of the lateness of the period, and because 
most of the bugs from the district where the specimens used in 
our experiments were collected, proved to be already weakened by 
disease. Adults and young,—some just hatched,—confined on a 
dry surface and without food, died in from one to six days. 
Other young, taken as they hatched, lived from twelve to twenty- 
four hours. 

Careful studies of the contagious diseases of chinch bugs, re¬ 
vealed in August and September, 1888, the presence of three dis¬ 
tinct forms of fungous disease, two of them identical with those 
reported by me in 1882, and the third new. All these were widely 
distributed through Southern Illinois, with the possible exception 
of the region bordering the Ohio River. 

Two of these diseases are produced by thread fungi (Entomoph- 
thora and Botrytis) which make a rapid external growth after 
the death of the insect, presently imbedding the body in a 
snow-white mold; and the third is a bacterial disease, charac¬ 
terized by a minute bacillus which has its principal seat in the 
coeca (not the Malpighian tubules) of the alimentary canal. Many 
and various culture experiments with the latter were completely 
successful; but infection experiments could not be made for want 
of specimens originally free from disease. On the other hand, 
culture experiments with the Entomophthora and Botrytis were 
tried without success. 

Among various miscellaneous notes, I have reported the failure 
of an attempt to force the chinch bug to feed on wild buckwheat 
(Polygonum dumetorum); the very early occurrence of the chinch 
bug in Edwards county, Illinois, (in 1823, and again in 1828); the 
prostration of wheat and corn as an effect of chinch-bug injury 
(due to failure of development of the latest circle of “brace; 
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)ts;” the harmlessness and uselessness of the flea negro bug, 
,en found associated with the chinch bug in wheat; the place and 
le of deposition of the eggs for the second brood; the protective 
ue5 under certain certain circumstances, of the sowing of timothy 

fch wheat in fall; the successful defense of a corn field by plow- 
and ditching against an invasion from small grain; and an im- 

tant modification of the mode of destruction by burning in 
dng. 

/ 

S. E.—5a 



THE CORN BILL BUGS. 

(Sphenophokus sp.) 

Family Calandridce. Older Coleoptera. 

(Plates I., II., and III.) 

The snout beetles of the genus Sphenopliorus (popularly knowi 
to some extent as “bill bugs”) are gradually rising to prominent 
as injurious insects,—corn especially suffering from them a senou 
and often fatal injury which has long been known although bu 
little understood; and as the life histories and habits of the van 
ous species are apparently very similar, . others than those not 
known to injure agricultural products will probably be added t 
the list of noxious species. The essential facts concerning non 
of these beetles are yet known in full, and a summary of existin; 
knowledge, new and old, which shall serve as a guide to furthe 
observation, is undoubtedly a desideratum. 

The crops certainly more or less subject to the attacks of thes 
beetles are corn, wheat, oats, rye, timothy, and millet; and th 
species found addicted to these injuries are eight in number; viz. 
pertiuax, vobustus, parvulus, cariosus, and sculptilis, previousl 
reported, and ochreus,* placidus, and scoparius, whose habits ar 
here for the first time described in entomological literature. 

* An item to the following effect appeared in various leading newspapers of the Mississip 
Valley, and in some eastern publications, in June and July, 1888: 

“The State Entomologist, Prof. S. A. Forbes, reports that he lias discovered in the swamp lan 
now heino- rapidly drained and brought under cultivation, a destructive attack on corn hj amat 
insectmiof before recognized as injurious,—one of the snout beetles or “bill hugs” (Sphenophor 
ochreus), of whose habits or history nothing has been hitherto ascertained. 

It now appears, however, that this insect feeds commonly on a large club rush (Scm 
and the common reed (Phragmites communis)plants which grow abundantlj'mtheloii estniars 
prairies,—and attacks corn when planted on ground where these grasses have been plowed up. 

The beetle is about half an inch long, clay-colored, and hears a long snout or proboscis, at t 
end of which is a pair of minute jaws. This snout it thrusts into the stalk of corn or stemi of gra 
noon which it is feeding, chewing and swallowing the soft internal tissues of the plant. V ho e 
li covZ have thus teen'destroyed*’two or three times in succession. The injury has not yet cease 
as the beetles are hut just preparing to breed, and farmers have consequently h^en compelled 
abandon their corn and sow the ground to some later crop-such as millet or flax-supposed not 
he liable to injury by this beetle. 

The habits of other beetles of its kind indicate that this species may succeed in breed g 
stalks of corn, in which case it is liable to spread from its present limited localities to co 
laro-e It should receive, consequently, the closest and most intelligent attention of ento • 
anffarmers It has not yet been found seriously affecting corn the second year afterjraw, and 
worst injuries can consequently be prevented by planting ground hearing reeds and larBe n s , 
the first year, to some other crop than corn.” 
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All the above are injurious to corn, only parvulus affecting small 
grain and timothy also, and ochreus attacking both corn and mil¬ 
let. All damage corn in the same way, piercing the young plant 
in early spring with their beaks, and chewing and devouring the 
soft interior tissue. This gives rise to an appearance, as the leaA es 
unfold, of parallel oblong holes extending across the leaf, due to 
the fact that the >oung leaf has been several times punctured by 
one thrust of the insect’s beak. Where the injury is severe, the 
growing tip of the plant is killed, or the. stalk is dwarfed and does 
not mature the ear, or the whole plant is killed outright. 

ANALYSIS OF LITERATURE.* 

Under this head I give, for the benefit of those who do not 
have access to the literature of economic entomology, an analytic¬ 
al synopsis of published matter relating to the species of Sphe- 
nophorus occurring in Illinois in numbers sufficient to make their 
known or probable injuries a matter of importance. 

The Genus Sphenophorus. This genus, first distinguished and 
described in 1837 by Schonherr (5-874), was restricted by Dr. 
Horn, in 1873, by the removal of Metamasius (23-411); and again 
by LeConte in 1876 by the separation of. Bhodobsenus and Cac- 
tophagus (28—331). It was last described in 188o by LeConte and 
Horn in their “Classification of North American Coleoptera” (47), 
where its distinctive characters and distribution are given. 

Besides the general mention of the species in the catalogues and 
check lists of the Coleoptera of North America (/, 22, 37, 52),. 
record of the Kansas species was made by Popenoe ancl by Snow 
in 1876 (26, 27); of the Florida species by Schwarz (31), 
and of those of Michigan by Hubbard and Schwarz in 1878 (32- 
642, 665); of those of Cincinnati and vicinity by Dury in 1879 
(33); and of the species of Ottawa, Canada, by Harrington m 
1884 (49). 

Townend Glover (United States Entomologist) made, in 1854 
(8), the first mention of the genus as injurious to crops, describ¬ 
ing an injury to corn in South Carolina, Alabama, and Arkansas 
by some undetermined species (probably robustus). He records 
the appearance of the beetle in spring, the place of deposition of 
the egg, the habits and place of pupation of the larva, and the 
nature and amount of injury to corn,—most serious on swamp lands. 
Their numbers were apparently diminished by plowing up and 
burning stubble and roots of corn. This article was afterwards 
abstracted by Lintner in his First Beport as State Entomologist 
of New York (46-260), and by Biley in the “American Naturalist’ 
(41). In 1863 (14) Glover adds the suggestion of hand picking 
as a practical remedy. 

S. ochreus, Lee. (The Clay-colored Bill Bug). This species 
but recently known as injurious, has not been mentioned hitherto 
-—----—- 

* Figures in parenthesis refer to bibliography at close of article. 
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in economic literature. It was first described in 1858 (12) by 
LeConte; and at greater length in 1873 by Dr. Horn (23-416), 
who surmises that the name may prove to be a synonym of Gyl- 
lenhal’s S. cequalis. 

The only notice of its injury to crops is one published by my¬ 
self in July, 1888, in the agricultural and daily press of Illinois, 
giving a brief account of its life history so far as known, of its 
native haunts and food plants, and of its injuries to corn.* 

8. pertinax, Oliv. This species, known as a corn insect since 1873, 
first described by Olivier (1-83, 90), was described again by Say 
as interstitial is, in 1831 (4-288); and finally in 1873 by Horn (23- 
418), who also gives the synonymy and mentions its injuries to 
corn. Its destruction of young corn on low land in the South 
was reported by Comstock in 1881 (39)f. Quick lime, land plas¬ 
ter, and guano were found without effect. Adults are said to hi¬ 
bernate in the tap roots of the corn, where they can be destroyed 
by plowing up and burning the stubble. The beetles were not 
affected by six days’ overflow. 

Prof. Kellicott has bred this species from larvae infesting the 
common “cat-tail” flag, Typha latifolia (44). 

S. pertinax was mentioned by Dr. Riley in 1882 (45-141) as 
a well known enemy to corn; and in 1884 its occurrence on the 
New Jersey coast was recorded by Dr. John Hamilton (50). 

In 1886 Mr. T. F. Hunt gave a partial bibliography of the 
species as a corn insect (55-108); and Mr. Webster briefly sum¬ 
marized the facts concerning its injuries to corn in the Southern 
States (58). 

S. robustus, Horn. This “bill bug,” described in 1873 (23-419), 
was found by Comstock responsible for a serious injury to corn in 
Alabama in 1880 (see under pertinax),—a fact reiterated in 1881 and 
1882 by Riley (41 45-139), who also gave an illustrated account of its 
life history, described larva, pupa, and adult, and recommended as 
preventive measures, dusting with arsenical poisons, and plowing 
up and burning the corn stubble. 

It was further briefly treated by Riley in 1884 (51), and by 
Hunt (55-109) and Webster (58) in 1885. 

S. cariosus, Oliv. Although the technical record of this species 
is long and involved, its economic literature is limited to a single 
item,—a report by Glover, in 1S71 (20), of its injuries as larva 
and adult to corn in New Jersey. 

It has been described by Olivier as cariosa and callosa, by 
Germar as larvalis, by Say as cicatricosus, and by Gyllenhal as 
cariosus flexuosus, n. sp., cicatricosus, and callosus. Its synonymy 
is given by Horn (23-420) and by LeConte (28-425),—its best' 
description by Horn,—and a partial bibliography by Hunt (55-109). 

*See foot-note page 58. 

fDr. Eile.v, into whose hands Prof. Comstock's specimens seem to have come, considers them 
to belong to the very similar species robustus. 
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S. sculptilis, Uhler. This species, described by Uhler (9) in 
1855, was first mentioned in that year, under the name of S. venahis, 
Say, as an enemy to corn in New York by Dr. Fitch (10), wdio 
described the adult, reported it common in meadows, groves, and 
gardens, and suggested hand picking and the application of lime 
as remedies for its injuries. 

In 1860 (13) it was mentioned by Mr. Geddes, of New York, as 
a new enemy to corn. 

Next, it was described by Walsh in 1867 as S. zece (17), on the 
supposition that it had not been previously recognized. Its occur¬ 
rence in Dock Island and on the Lake beach at Chicago is recorded 
and its receipt reported from Pennsylvania and New York, its in¬ 
juries to corn in these states being also described. Walsh ventures 
the surmise that the larva lives in moist decaying wood, and 
suggests that the beetles may be distributed in swamp muck. 
He considers it likely that the adult will be found injurious to 
3orn only where large accumulations of driftwood occur/ 

We find it also referred to in the ‘‘Prairie Farmer” for 1867 
V°l. NX., p. 21) under the name S. antiqua, with a record of its 
irst supposed appearance in New York (quoted from the “Rural 
Sew Yorker”) in 1866, and a report that it had been very trouble¬ 
some in corn in 1867. 

In the following year (1868) Dr. Cyrus Thomas speaks of it in 
he “Prairie Farmer, ’ page 26, as injurious to grass and corn, and 
’epeats Walsh’s surmise with respect to its breeding in rotten 
vood. 

Still under the name of S. zece, Dr. Riley treats it in 1871 (21), 
eprints Walsh s description of the adult, gives the history and 
nethod of its attack, and speaks of its larval history as unknown. 

In 1873 Dr. Horn describes it in his monograph of the genus 
23-424) under its original name of sculptilis, and also under that 

»f zece, the identity of the two forms not having yet been recognized. 

In 18/5 Dr. Packard speaks of it briefly (25), describes the 
dult, mentions its occurrence in New York and Massachusetts, and 
ecommends hand picking. 

In 18/6 (28-425), Dr. LeConte unites zece with sculptilis, but 
a 1877, Dr. C. Thomas, then State Entomologist of Illinois, refers 
o it briefly in his Sixth Report (29), still under the name of 
> zece, Walsh.; describes the adult; and speaks of its injuries to 
orn. This matter is repeated in substantially the same terms in 
is next Report (30). 

In 1879, Lintner gives the synonymy of this species, speaks of its ex- 
3nsi\e distribution, and describes the adult (34—46). He mentions 
specially its injuries in New Jersey, and gives a synopsis of 
fcs past history. 

In 1880 Prof. Comstock, Entomologist of the United States 
Apartment of Agriculture, treats this species (36), still under the 
ame of' zece, speaks of its injuries to corn in Missouri, on dry 
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land not near water, and of its appearance in corn on clover sod; 
and Mr. O. Lugger, (38), speaking of it as S. zece, reports its in¬ 
juries to corn in Maryland, describes the adult, and gives some 
account of the habits of allied species. 

In 1881 Prof. Comstock (39) reports this species as extremely 
injurious to corn in South Carolina,—now referring to it under 
its proper name; and Riley (42) again corrects the synonymy, and 
identifies it with sculptilis,—as LeConte had already done some 
years before. In the “American Naturalist” (41) he describes its 
injuries to corn, speaks of its distribution, and discusses the theory 
of its origin in decaying driftwood,—this article being reprinted 
the following year in his Report as Hntomologist to the IJ. S. De¬ 
partment of Agriculture (45-139). 

Next, in 1882, this species received exhaustive treatment from the 
hands of Dr. Lintner (46-233), his discussion including its bibli¬ 
ography, synonymy, a description of the adult, and a resume of 
its injuries to corn. He surmises that the larva feeds upon some 
wild grass,—and perhaps also on corn; gives the food and habits 
of allied species; mentions certain Sphenopliorus larvae known to 
occur in corn; and suggests as remedies the application of kero¬ 
sene oil mixed with sand, and plowing up and burning the stubble 
of the corn in fall for the purpose of destroying the hibernating 

beetles. 

The following year Dr. Lintner speaks of the “frenching” of 
corn as due largely to snout beetles,—probably to this species,.— 
and repeats the essential facts ascertained with regard to its dis¬ 
tribution and life history, remedies for its injuries, etc. (48, 53-16), 

In 1884 Dr. Riley mentions the destruction by this beetle of 
corn on timothy sod in Iowa (51). 

In 1885 (53-52), Lintner gives additional notes on its past his¬ 
tory in N. Y; and in 1886 Mr. T. F. Hunt (55-109) gives a partial 
bibliography of the species as a corn insect, and mentions its 
occurrence in a single instance in a mass of eaten bulbs of 

timof hy. 

In 1888 (60), Mr. Webster reports the finding of adults punctur¬ 
ing corn just below the surface of the ground, and describes the| 
resultant injury to the leaves. 

S. scoparius, Horn. This species, published as new in 1873 
(23-424), has been mentioned since only in general and local lists 
of species. Its occurrence as a corn insect in Illinois will be es¬ 
tablished on another page. 

S. placidus, Say. The literature of this species is almost pure¬ 
ly technical, a single item by Hamilton (50) with respect to its 
occurrence under driftwood in meadows being the only othei 
reference I have seen. It was described in 1831 (4-290), and its 
synonymy was given by Horn in 1873 (23—326). It is here intro-: 
duced because found infesting corn in Illinois. 
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S. parvulus, Gyll. This, the smallest of our Sphenophori hith¬ 
erto known, was described, by Gyllenhall in 1837 (5-961), and by 
lorn in 1873 (23M27), but was not noticed as an injurious insect 
mtil 1882, when Riley received it from corn fields in Missouri 
45-139). In 1885 I bred the beetle from larvrn devouring the 
)ulbs of timothy (56), and found the imago injuring both corn 
md wheat. Mr. Webster also found it in barley, oats, and corn; 
ired it from larvae infesting rye; and obtained larvae and eggs 
!rom wheat (54, 58). It transforms in August and hibernates under 
•ubbisli. In 1886 Hunt published its economic bibliography G5- 
[11), and in 1887 (59), Webster reported its occurrence m bulbs 

if timothy. 

DESCRIPTION. 

The Genus Sphenophorus. From other snout beetles the. genus 
Sphenophorus may be distinguished by the following list of char¬ 
acters abstracted from those of the family and genus as grsen in 
die “Classification of the Coleoptera of North America, by Re 

Gonte and Horn: 

Elytra without epipleurae, but with a strong fold, on the inner 
surface; the pygidium normal, uncovered, undivided in both sexes. 
The tibiae are not serrate; the antennae are geniculate, inserted 
□ear the base of the beak; the labrurn is wanting; the last spira¬ 
cle is not visible. The head is carried horizontally, the beak 
never narrowed behind the eyes, and at .most capable of being 
brought down to a vertical position. First abdominal suture 
nearly obliterated at the middle. The side pieces of the meta¬ 
thorax not very wide, those in the mesothorax broadly truncate 
externally, so that the outline of the elytra near the base is 
straight. The spongy part of the antennal club is convex; the 
anterior coxae are but narrowly separated; the tarsi ha\e the thud 
joint glabrous or pilose at the sides, anu. the body is glabrous 

beneath. 

The characters of the species with which we are concerned may 
be best shown by an analytical synopsis. 

KEY TO ILLINOIS SPECIES.* 

(See Plates I—III.) 

1 (2). Hind tarsi with third joint broadly dilated, spongy pubes¬ 
cent beneath except at middle. Slack, with clay-coloied natu¬ 
ral coating; thorax trivittate, branch of lateral vittse short 
or wanting; elytral intervals flat, alternately broader; size laige 
(13-18 mm.). Can. to Ariz.ochreus. 

2 (1). Hind tarsi with third joint slightly or not at all dilated, 
beneath merely fringed at sides, or smooth. 

3 (18). Lateral thoracic vittse present. 

♦Prepared by Mr. C. A. Hart. 
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± (17). Median vitta entire in front, not forked. 

5 (15, 16). Lateral vittae with distinct branch exteriorly. 

6 (11). Punctures of elytral striae moderate or fine; thoracic 
vittae continuous, their outline distinct. 

7 (10). Vittse irregular in outline, not strongly elevated; punc¬ 
tures of elytral striae rather fine. 

8 (9). Elytral intervals feebly alternating in width and convexity, 
the narrower intervals and thoracic interspaces with a luteous 
coating; length 11—14 mm. U. S., Can.pevivncix. 

9 (8). Elytral intervals flat, equal, usually uniformly coated, 
thoracic vittae in one variety tending to obliteration; length 
11-14 mm. U. S.robustus. 

10 (7). V ittae strongly elevated, parallel, entire; punctures of 
elytral striae moderate, the intervals alternating in width, 
the broader strongly convex; surface with luteous coating as 
m pertinax; length 10-11 mm. Ga., Ill., Wis., Nev., Mich., 

-^-an.costipennis. 

11 (6). .Punctures of elytral striae coarse, lateral vittae more or 
less interrupted or obscure just in front of origin of branch, 
outline of vittae confused by very coarse punctures of inter¬ 
spaces. 

12 (13, 14). Hind tibiae of male strongly angulate, angle with 
dense brush of long hair; elytral intervals alternating, the 
broader and more convex biseriately punctulate, the others 
uniseriately, striae with coarse punctures; median vitta entire; 
length 9-12 mm. Ill., Wis., Kan.scoparius. 

13 (12, 14). Male tibiae normal, elytral intervals subequal, striae, 
with very coarse foveaej interruption of lateral vittae conspic¬ 
uous, the interspaces with coarse subconfluent foveae; median 
vitta entire; length 8-9 mm. Middle, Western, and Southern 
States, Can.sculptilis- 

14 (12, 13). Male tibiae normal, elytra angulate-carinate at third 
elytral interval, especially on basal half; median vitta not 
reaching base of thorax, a small callus near anterior angles, 
punctures foveolate; elytral surface uneven, striae with foveo- 
late punctures; surface usually with uniform brownish or 
olivaceous coating; length 8—12 mm. Middle, Western, and 
Gulf States .cariosus. 

15 (5, 16). Lateral vittae vaguely indicated, branch obsolete, 
median represented by a short carina beginning at apex and 
ending in a smooth, usually denuded, rhomboid spot near 
middle; a small callus near anterior angles; elytral surface 
uneven, striae moderately coarsely punctate, surface with 
brownish coating; length 7.5-10 mm. Ga. to Mich., Ill., and 

.melanocephalus. 
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16 (5, 15). Lateral vittse without branch, becoming indistinct 
or obsolete in front of middle of thorax, median distinct^ 
elytral intervals subequal, punctulate; size small (6.5 mm.). 
Penn., Ga., Ill., Oregon..sayi. 

17 (4). Median vitta forked in front, branches curving outward 
and often joining tip of laterals, lateral branch feeble or 
wanting; elytral intervals alternating, the broader and more 
convex biseriately, the others uniseriately punctate; size small 
to medium (6-10 mm.). 17. S.placiclus. 

18 (3). Lateral vittse entirely absent. 

19 (20). Thorax broadest in front of middle, with very coarse 
variolate punctures sparsely and irregularly placed, sometimes 
a short, narrow tubercle near middle, occasion ally extending 
posteriorly as an obsolete raised line; elytral surface uneven, 
stride with very coarse variolate punctures forming irregular- 
transverse rows, intervals flat, uneven, especially the 6th and 
7th, uniseriately and finely punctulate; entire surface usually 
with uniform coating; size small (5-6 mm.). Urbana and 
Springfield, Ill.minimus.* 

20 (19). Thorax broadest behind the middle, regularly rounded, 
uniformly, densely, and moderately coarsely punctate, sometimes 
a fine smooth median line; elytra evenly rounded, striae with 
coarse punctures, intervals fiat, with a single row of less coarse 
punctures; surface with argillaceous coating, the narrow spaces 
between the thoracic punctures usually denuded; size small 
(6-7 mm.). Penn., Ga., Fla., Ind., Ill., Mo., Kan...parvulus. 

IMMATURE STAGES. 

The only species hitherto sufficiently described in its immature 
stages is robustus,— a species so infrequent in Illinois that Piley’s- 
elaborate description (46-141) need not be here repeated. 

*Sphenophorug ?ninimus, n. sp. Surface opaque black, covered with uniform pale ochreous or 
cinereous coating, except the rostrum in front of the insertion of the antennae, the anterior surface 
of the fore femora at base, the knees, the tips of the tibiae, some of the sternal sutures, a spot at the 
middle of the abdomen on the second, or first and second, ventral segments, and the antennal club, 
which are shining black, the latter spongy pubescent at tip as usual; and the tarsi andfunicle of an¬ 
tennae, which are shining brown. 

- Rostrum two thirds as long as thorax, moderately stout, slightly compressed, curved, tip not 
dilated, base punctulate, broadly canaliculate, sub-carinate each side of the sulcus, suddenly and 
strongly dilated over the scrobes. 

Thorax longer than wide, nearly as wide as the elytra, broadest in front of middle, widening back 
of the apical constriction, at first very rapidly, then more slowly, to a point in front of middle; from 
this to base slightly narrowing, sides nearly straight, base oblique each side of middle; surface 
sparsely, coarsely, and irregularly foveate-punctate, a very small oblong tubercle, usually de¬ 
nuded and shining, in front of middle, from which an obsolete smooth narrow median line some¬ 
times extends posteriorly, but does not reach the base. Scutellum oblong, fiat, usually coated. 

Elytra broadest behind the base, narrowing strongly to apex; striae fine, with coarse foveate 
punctures depressing the surrounding space and forming irregular transverse rows, making the 
surface very uneven, especially on the sixth and seventh intervals; intervals flat, subequal, finely 
uniseriately punctulate, the third, in some specimens, slightly elevated; subapical callus elevated 
into a distinct tubercle with the posterior outline nearly vertical. Pygidium punctate, with a mi¬ 
nute ferruginous tuft of hair at each po-terior angle. Beneath uniformly, not very densely, coarsely 
punctate, less coarsely on prosternnm; femora and tibiae strongly punctate. Length 5-6 mm. De¬ 
scribed from six males and five females, from floating driftwood, and logs near water, at Urbana and 
Springfield, Ill. The elytral surface of this species recalls cartosus. It is the smallest in our fauna.. 
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S. ochreus? Larva. Under this name X describe, with great 
misgiving as to its species, a larva found Jnly 28, 1888, in a 
cavity eaten in a bnlb of the clnb rush (Phragmites), where the 
adult Sphenophorus ochreus was very abundant, doing great injury 
to corn and millet.—A thick, footless grub about 12 mm. long by 
5 mm. broad, white, except the head and cervical shield; the for¬ 
mer chestnut-brown, blackening to the clypeus, which is paler than 
either front or labrum. Occiput marked with two pale vittse, 
which meet posteriorly, forming there an indefinite pale patch, and 
diverge toward the mandibles, extending as far as the frontal 
suture. These vittse bordered externally at base by a short dash 
of black. A similar short dash upon each side of the base of the 
head, usually concealed by the first segment of the body. No 
lateral pale vittse as in robust us. Mandibles black; other mouth 
parts brown. 

Head regularly oval, the sides not angular. Occiput with a 
shallow median channel, linear behind, but deepening and broad¬ 
ening to the frontal suture, beyond which it becomes a still deeper 
irregular three-lobed impression, and then continues for a little 
distance on the front as an indistinct slight line. A rather large 
distinct vertical frontal impression on either side of the terminal 
portion of this line, extending into the conspicuously corrugated 
frontal area. Front with a curved transverse row of four bristles, 
the lateral ones at its anterior margins, two additional bristles 
above these, near the frontal suture. Corrugations of the front 
transverse, interrupted by irregular smooth patches. Sides of front 
with indistinct vertical ridge or obtuse angle just within base of 
mandibles. Occipital vitta with two bristle-bearing punctures, one 
at its lower end and one at its lower third, these connected bv a 
delicate impressed line. Another broken impressed line, somewhat 
parallel to the above, at a little distance outside it, connects three 
bristle-bearing punctures upon the occiput, the lower one of these 
with a distinct smooth puncture between it and the frontal suture. 

Clypeus free, smooth, elevated in front, its anterior and posterior 
margins nearly straight, the latter with two short stout bristles at 
each side, near the angle. Labrum irregularly impressed with two 
vertical grooves, and an obscure transverse connecting groove form¬ 
ing a broad letter H. Bears six bristles on the exposed surface, 
four in a transverse row, and two on the anterior margin. Frontal 
suture obtusely rounded at apex, distinctly sinuate between this 
and the point of contact with the frontal vitta. 

Antennae rudimentary and very minute, at extreme frontal mar¬ 
gin, just within end of frontal suture, at base of mandible, borne 
at the end of the shining curved tubercle. But one ocellus at 
edge of front, separated from antenna by frontal suture. Mandible 
entire at the tip, grooved at base, external groove with a single 
bristle, outer surface above the groove less distinctly so. Cardo 
small, wedge-shaped, stipes large, with a large and deep excavation 
beneath. Maxillary palpi three-jointed; basal joint wide as long, 
second joint longer than wide, uarrrowed distally, about half as 



67 

wide as the first and a little longer than the last, this about two 
thirds the width of the second. Mentum deeply emarginate, with 
acute lobes, very deeply bisulcate longitudinally. Median io e 
transversely corrugate. Lateral lobes with a short basal piece 
abutting against the cardo of the maxilla. Lateral lobes wit 1 a 
stout bristle at the anterior third; middle lobe with a smaller pair 
of bristles opposite apex of emargmation. Palpiger with a deep 
median sulcus, each side lobe bearing a stout bristle. 1 alpi two- 
l’oiiited, joints ovate, similar. Ligula rounded, curved upward at 
tip, a pair of stout bristles beneath, but otherwise smooth. 

Cervical shield pale brown, with a darker transverse line. Spi¬ 
racles nine, first and last especially large; all of them patent, lip 
of abdomen flattened or slightly concave on its dorsal surface, 
provided there with strong bristles, eight of which are borne by 
the last segment in two rows, and four m a single row by the 

preceding segment. 

S. parvulus. Larva. About 6 mm. long by 2.5 in width. Ex¬ 
cept for size, extremely like S. ochreus. Head much paler,—dull 
yellowish brown; clypeus yellowish; labrum concolorous with the 
occiput. Latter with diverging frontal vittrn, less closely approx¬ 
imate than in ochreus, forming a larger pale patch posteriorly. 
Sides of head beneath with an obscure pale longitudinal stripe. 
Frontal suture less sinuate than in ochreus; its angle more acute. 
Frontal corrugations less conspicuous. Occipital black dashes not 

bordering the vitta externally. 

DISTRIBUTION. 

The general distribution of these species has been sufficiently 
indicated in the preceding synopsis; and concerning their occur¬ 
rence in this State, I need only say that all those treated in the 
present paper have been collected by us frequently, m Centia 
Illinois with the exception of rohustus, which is rare m our col¬ 
lections and has come to us only from the northern part of the 
State. S. pertinax wras taken by . us also in Cook county neai 
Lake Michigan; canosus near Cairo and in Champaign county , 
and sculptilis at Villa Eidge, in extreme Southern Illinois. Placi- 
dus was obtained also in the northern part of the State, tiom 

Lake and Whiteside counties. 

LIFE HISTORIES. 

The life histories of only six of our North American species are 
even approximately known, that of parvulus most fully, and those 
of ochreus, pertinax, rohustus and costipennis, by detached obsei- 
vations,—ochreus, pertinax, and costipennis being here first re¬ 

ported. 
Parvulus is certainly single-brooded, is known to hibernate as 

an imago, appearing in spring as early as March and April-- and 

*This species was found by us not uncommon un 
in winter quarters, April 16, 1H87, at Edgewood, Ill. 
the larva was noticed in this Held. 

ler dead vegetation in meadows, evidently still 
Occasionally a timothy bulb hollowed out by 
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occuiring also in that stage in May, June, and July. It lias been 

seen to lay eggs July 1; occurs in the larval stage certainly from 
» line 11 to July 21; has pupated by July 24; and has emerged as 
an adult from August 11 to October 5. 

. Robusius has also been seen abroad as an imago in early 
spring. Larvae of various ag’es and pupae were collected in South 

Carolina August 20, and a single adult emerged a few days later. 

We have obtained the imagos of S. ochrevs in May, June, and 
July, and.have found them living as late as August 1. The sexes 

" na11 p *t . ^ ^ and eggs have been laid on 
the oOth of July, full-sized larvae and others partly grown also 
occurring at that time. 

In nature this species breeds in the large dense root-bulbs of 
the common club rush, Scirpus fluviatilis-a coarse grass-like plant 
extremely abundant in the lowest marshy prairies. Whether pu¬ 
pation occurs in the cavity of the bulb or in the earth adjacent 
is not yet certain, although the fact that a dead beetle was found 

by us within a larval burrow where it had evidently perished after 
transforming, is evidence that the larva does not desert the bulb 
before pupation. 

Elaborate experiments made at the office and on the University 
farm, failed to show that this beetle could breed in corn. Hills 

of com with vnieh imagos had for several weeks been enclosed 
and upon w hick they fed with the greatest freedom, were not in¬ 
fested by the larvae of this species, neither could eggs be found 
about oi upon them, although the beetles were pairing when im¬ 
prisoned. 

Pci tincix has been found abroad as an imago in early spring, 
making its attack upon the young corn. It was bred by Dr. Kel- 

licott,* as I am informed by a recent letter from him, in July and 

August of three successive years (1880-1882).f In our owrn col¬ 
lections the imago of this species has been taken only in July. 

above are the only species wdiose immature stages have 
been observed, but dates of occurrence and time of attack of the 
imagos of other species of the genus indicate for them very sim- 
ilai, if not identical, life histories. CciriosusT has been collected 

by us from June 4 to July 1, and again September 16. Sculptilis 
has likewise occurred in June, July, and September. Scoparius 
we have found on corn and grass from June 16 to July 7; and 
placid us from May 20 to August 5, the latter date from northern 
Illinois. 

^Concerning this species, Dr. Kellicott writes me¬ 
an oblique burrow m the base of the plant and pupates 

“It is abundant at Buffalo, 
in the same. 

The larva cuts 

lacustris KelllC0tt also informs me that he bred costipennis in July 1881, from the club rush, Scirpus 

+ Since the above was written we have repeatedly bred cciriosus from 
tions made in the lower part of a common sedge, Cijj)erus strigosus. 

eggs deposited in perfora- 
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INJURIES TO VEGETATION. 

As larvae these species live and feed, as far as known, in the 
roots of grass-like plants, less commonly boring also the lower 

part of the stem. Grasses with bulbous roots, like timothy and the 

3lub rush, are probably their more normal breeding plants. In 
simothy meadows the hollowing out of the root bulb frequently 

dlls the plant,—if not outright, then the following year. The 

arger club rush seems to endure better the attack of the clay- 

3olored bill bug, as several successive bulbs of a series are often 
lound excavated, each having given origin to its plant notwith¬ 
standing the injury. 

The natural food of the robustus larva is unknown, as this has 
?een found feeding only in corn. “Wherever,” says Mr. Howard, 

‘the larva has reached its full size, the pith of the stalk was 

bund completely eaten out for at least five inches. Below ground 
wen the hard, external portions of the stalk were eaten through, 

ind in one instance everything except the rootlets had disappeared, 
ind the stalk had fallen to the ground.” 

“In a great majority of instances but a single larva was found 
n a stalk, but a few cases were found where two larvae were 

it work. In no case had an ear filled on a stalk bored by this 

arva. The stalk was often stunted and twisted, and the lower 
eaves were invariably brown and withered.” 

1 The larva of pcirvulus eats into the grass bulb, commonly from 
leneatli, completely hollowing it out, and scattering a fine meal- 

ike excrement through the earth. The harm thus done is sometimes 
ionsiderable,—five per cent, or more of the stems being deadened, 

—but has never been severe, as far as I now know. In small 

?rain, according to Mr. Webster, pcirvulus hollows out the stem 

letween the first and second joints above the ground, and in 

•orn, burrows in the lower part of the stalk. A small Sphenophorus 
arva found occasionally in the lower part of wheat stems in June, 

.887, by my assistant Mr. Weed, belongs to this species. 

; The natural food of the adult ochreus is, at first, the club rush, 

n whose roots the larva breeds, as was shown in the swamps of 

ford county by the very general and profuse perforation of the 

eaves of this rush where the beetles were themselves abundant. 
By the end of June, however, this plant had become too hard for 

hem, and then the beetles were seen feeding in numbers on the 

erminal leaves and forming spray of blossoms of the common 

eed (PhragmUes communis), which were rolled together in an 
>blong mass at the tip of the stalk. This they were piercing 

md splitting lengthwise, afterward eating out the succulent young 
regetation from within. 

The adults of all the species feed in substantially the same 
nanner, as far as observed, and inflict a similar injury on the 
slants they infest. Standing with the head downward and the feet 

unbracing the lower part of the stalk, they slowly sink the beak 

. nto the plant, using the jaws to make the necessary perforation. 
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At intervals the head is slowly and regularly rolled from side to 
side as if to pry apart the severed tissue, and when the soft in¬ 
terior substance of the plant is penetrated a pause is made to en¬ 
able the insect to devour the part thus brought within reach of 
its jaws. By moving forward and backward and twisting to the 
right and left, the beetle will often hollowT out a cavity beneath 
the surface much larger than the superficial injury would indicate. 
Ochreus (and possibly other species also) elongates the original 
slit by pulling the head strongly backward with the compressed 
beak inserted, thus using the latter to split the stem as a boy 
uses his knife to split a stick. In this wmy a slit an inch long 
may be made in the stalk of corn or head of cane, beneath which 
the softer parts will be completely eaten out. Our imprisoned 
beetles, confined with rapidly growing corn, left the lower part of 
the stalk, as it hardened, and fed at the tip of the plant, or 
searched out the forming ear, penetrated the husk, and gouged out 
the substance of the soft cob. The intestines of these beetles were 
well filled with the solid tissue of the plant, but I saw no evidence 
that they also suck the sap, although it is not, perhaps, im¬ 

possible.* 

The effect on the corn plant of such injuries as the above varies 
according to the size of the species and the number of the beetles. 
A small species may do little more than to leave a trace of its 
visit in the form of a series or two of oblong parallel holes across one 
or more of the leaves, each row resulting from a single thrust of the 
beak when the leaves were closely rolled together around. the sterc 
of the young plant; but the larger species, especially if severa. 
individuals attack the same plant, may completely kill the corn 01 

grass, or so rag and deform the young leaves that no ear is ma¬ 

tured. 

In Ford county, near Piper City, where the first crops wert 
being raised after the draining of the swamps, I found, late ir 
June, several fields which were finally being plowed up after twc 
or three times replanting; and even the millet sown after corr 
was attacked, in some places not more than twenty per cent, of i 

yield maturing. The perforation of so small a stem by so large * 
beetle cut the plant off within the sheath and killed it outright 
Fox-tail grass (Setaria) was injured in the same manner. 

S. scoparius is included among the probable enemies to con 
on the strength of an observation made by an assistant, Mr. H 
Garman, who found this beetle under ground, at the base of : 
stalk of corn in Logan county, June 16, 1885. 

S. placidus was repeatedly taken from stalks of corn, just be 
neath the surface of the ground, by another assistant, Mr. Johi 
Marten, July 7, 1888, and was also sent to me_ by Mr. Josepl 
Carter, from Bankin, Illinois, with the following letter, date( 

March 31, 1887: 
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“Enclosed is a bug, found on corn plant below surface of ground.. 
Eats into plant when leaf appears above ground. Leaf crossed by 
parallel rows of holes. Find beetles on every plant on an acre or 
two of corn planted on fall plowing where oats grew last year. 
Looks as if they were about to destroy the corn entirely. Ground 

dry, sandy, and tiled every 100 feet.” 

In a subsequent letter Mr. Carter informed me that some five 
to ten acres of his corn was being destroyed by these beetles. 

S. cariosus, reported by Glover as injurious in New Jersey, was 
received by me, June 4, 1888, from South Carolina, through Mr. 
B. F. Johnson, of Champaign, with the information that it was 
very destructive to corn in that State. Every one of about fifty 
specimens collected from the field by Mr. Johnson s coi respondent, 

was of this species. 

NATURAL ENEMIES. 

No insect parasites or evidences of contagious disease have ap¬ 
peared in our studies of these insects,* and, so far. as we now 
know, birds are their only natural enemies. Turkeys and chickens 
are reported by Glover and others to feed upon them, and I have 
found them also in May and June in the stomachs of four species 
of birds,—the catbird, the brown thrush, the field sparrow, and 
the black-throated bunting.f The numbers taken by these species 
must be insignificant, however, except possibly the last, which is 
a very common bird of our meadows and pastures, and may afford 
some appreciable protection to the cultivated grasses. 

REMEDIES. 

This section must, unfortunately, be disproportionately brief, as 
there is little in the habits and histories of these “bill bugs as at 
present understood to encourage a hope of destroying them. 

The failure of ochreus to breed in corn when afforded every 
opportunity to do so, makes it likely that this large species will 
prove only an occasional and temporary annoyance, disappearing 
as fast as its native haunts are drained and cultivated. Its ascer¬ 
tained injuries can at any rate be evaded by raising flax as the 
first crop on swamp sod,—already a practice with some farmers 

in our large drainage districts. 

Robusius, which is known to breed in corn and to winter, at 
least as a usual thing, as an adult in its pupal cell within the 
roots and stalk, may be destroyed by plowing up and burning the 
stubble; but the same measure would not necessarily apply to the 
two species parvulus and sculptilis, now permanently injurious to 
corn in Illinois. Parvulus is mainly a grass beetle, and probably 

* The beak and head of a single hibernating specimen collected by Mr. Weed were covered with 

mites. 

t See Bull. Ill. St. Lab. Nat. Hist., Vol. I., No. 3, p. 120; No. 6, pp. 12, 28, 29, 32. 
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rarely breeds in corn, while the breeding plant of ' sculptilis is 
unknown, and the fact that it is sometimes taken free in fall 
makes it unlikely that the adult hibernates commonly wThere the 
larva feeds. 

Until the needed facts concerning the less known species are 

ascertained, we can only suggest that the encouragement of the 
prairie birds,—especially such as the black-throated bunting, the 
meadow lark, and the quail, which feed mostly upon insects col¬ 
lected on the ground,—the draining and cultivation of swampy 

tracts covered with coarse grass, and the insecticide measures 

common to an intelligent agriculture,—such as the burning of places 
of resort for hibernating insects,—will be suitable safeguards 
against these species.. In case their attack is anticipated or early 
detected, the application of Paris green or London purple about 

the base of the plants would in all probability protect the corn,— 
a measure of easy application and not excessively expensive. 
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10BSERYATI0NS OF THE FOOD OF THE SNOUT BEE¬ 

TLES. 

(Bhynchophora.) 

It seems to have been generally supposed that the principal 

damage to corn by the “bill bugs” (Sphenophori) is done by 
sucking the sap,*—a supposition of which my field observations 

have given me no proof, and which I have consequently tested by 

dissection, f Finding the facts thus ascertained of some interest, 
X have extended my observations to other snout beetles, and pre¬ 

sent here a summary of the results. 

Examples of Rhynchites bicolor, a snout beetle of medium size, 

taken from the rose July 7, 1885, contained a considerable quan¬ 
tity of netted-vein vegetation, fragments of which were still green, 

the cells containing chlorophyl grains. The vascular tissue was 

wholly made up of spiral cells clearly derived only from the 

i leaves of the plant. There was, however, no epidermal tissue 

nresent. These beetles had evidently been feeding on the leaves 
I x 

of the rose. 

An example of Rhynchites hirtus was taken July 6, 1884, on one 

of the common rosin weeds, Silphium iniegrifolium. Many of the 

stems of this plant had been partly cut through about three or 

four inches from the top, so that the part above the cut hung 

down, partly withered. In each case where the injury seemed to 

be recent, a specimen of the above Bhyncliites was found among 

the half-withered leaves, tliQ beetles having their beaks buried in 

the stems. No eggs or larvae were discovered; and I can only 
surmise that the stem may have been deadened by the cut to 

soften the tissue, or to prevent the too rapid flow of the gummy 

sap. 

The crop of the specimen taken in this situation was filled with 

a mass of vegetation containing large numbers of spinous hairs 

and spiral vessels. In the intestine was a smaller quantity ot the 

same material. These tissues were evidently derived from the 

plant on which the beetles were found. 

Another example of this species of Rhynchites (“taken on 
flowers” July 23, 1885) contained an abundance of spherical pollen 

covered with very acute long spines and some of it imbedded in 

fragments of anther tissue. 

*Rep. Ent.U. S. Dept. Agr., 1882, p. 139; Rep. State Ent. N., Y., 1882, p.254. 

fSee page 70. 
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Another, taKen in a different place, in Jnly, 1885, contained pre¬ 
cisely the same food as the preceding. These specimens were 
evidently eating the anthers of the plants on which they were 
found. 

C Examples of Epiccerus imbricatus, sent to the office May 29, 
1885, as injurious to the foliage of the pear, were found by ex¬ 
periment to feed freely upon pear leaves, and also to lay their 
eggs upon these leaves, conceaf^g their deposit by gumming an¬ 

other leaf to the surface. Specimens of this beetle obtained in a 
sweet-potato field May 28, 1888, were found by dissection to have 
fed chiefly upon leaves of grass, and possibly also on some other 

parallel-veined vegetation. Confined with blue grass and Setaria 
(pigeon grass) in a breeding cage, the former was not touched, 
but the latter was freely eaten, circular notches beiug bitten out 

of the edges of the narrow leaves. Three pairs were noted in 
copula between May 28 and June 6, but no eggs were obtained, 
and the beetles, refusing to feed, gradually died. 

An example of Lixus concavus found on weeds July 7, 1885, 
had the stomach empty, but the intestines filled with vegetable 
tissues, nearly all spiral vessels,—the undigested residue of the 
leaves of plants. Another specimen, taken from wild sunflower 

(Helianthus) August 28, had the crop filled with leaf structures, 
mostly jointed hairs, many of them with inflated bases. Occasion¬ 

ally a portion of leaf surface was seen covered with hairs of this 
description;^ and a considerable quantity of spiral tissue likewise 
occurred. This beetle had seemingly been gnawing off the stout 
hairs from the surface of the leaf.* 

Finding my horticultural friends who wished to experiment with 

the arsenical poisons for the destruction of curculios' (Conotrache- 
lus nenuphar) on the peach and plum in doubt as to the feeding 

habits of the adult, and uncertain, therefore, whether the species 
was^ subject to poisoning by this .method, I confined with leaves 
of the plum in June a number of living specimens. The next day 

one was observed making a deep oblong excavation in the mid-vein 
of the leaf, similar work being apparent on the other veins and 

on the petioles and stems. The beetles were also eating the sur¬ 
faces of the leaves, but, less generally. Later, many small holes 

were made through the leaves, especially the younger terminal ones. 

In July, removing the leaves and substituting green plums, I pres¬ 
ently found these peppered with cavities, some of which contained 
eggs, and others not. When both leaves and green fruit were of¬ 

fered the beetles, both were eaten,—the fruit, perhaps, most freely. 
I need hardly add that experiments with poison were entirely suc¬ 
cessful. 

*Lixus terminalis we bred this season from larvae found in the stems of smartweed (Polygo¬ 
num Pennsylvania/m) July 34, eggs occurring at the same rime. These beetles emerged from 
Aug. 25 to 28. 
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Two examples of Mononychus vulpeculus taken May 31, 1885, 
ipon the flowers of Iris versicolor, had fed upon the pollen of 

hat plant, and also upon leaf tissue,—the latter recognizable by 

he abundance of spiral vessels. 

Two examples of Ehinoncus pyrrhopus obtained at Normal in 

September of 1880, had nothing in the crop, but there was a con- 
liderable quantity of food in the intestine,—unquestionably leaf 

issue, as shown by the numerous bundles of minute spiral vessels 

iistributed through the fragments. 

One of the nut weevils, Bctlaninus uniformis, a small species 

nth a long and slender snout, contained but little food, and that 

he mycelium of one of the black, incrusting fungi belonging to 

he Sphaereacei,—probably Fumago. 

Ten other specimens, four of which were sent me by Dr. Riley 

tnd the remainder by Mr. O. S. Westcott, contained no traces of 
bod in the alimentary canal, and I consequently think it proba- 

)le that these long-snouted beetles may be found to take fluid food 
nost commonly. The dissection of fresh, beetles will be necessary 

;o determine this point. 
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THE MEADOW MAGGOTS OR LEATHER-JACKETS. 

(Tipula bicornis, Loew, MSS., et al.) 

Order Diptera. Family Tipulim. 

(Plate VI., fig-4.) 

Few can have failed to notice frequently the large slender¬ 
bodied, pale brown flies with excessively long and slender legs, 
abundant on grass lands in early summer, and very generally 
known in America as crane-flies ; but larv8B of these insects are 
much less frequently seen, and have received practically no at¬ 
tention in this country from economic entomologists. By Harris, 
for example, the Tipulidse are not mentioned in his standard work 
011 “Insects Injurious to Vegetation.” In the Missouri Reports* 
they are barely referred to as “underground vegetable-feeding 
larvae.” In the Reports of the State Entomologists of Illinois they 
have been mentioned only by Thomas, and by him were not con¬ 
sidered as injurious. In Lintner’s Reports as State Entomologist 
of New York they are barely noticed. In Packard’s “Guide to 
the Study of Insects” they are treated only in a general way, and 
the larvae of the principal genus, Tipula, are said to live in gar¬ 
den mold and under moss in fields and woods. In the writings 
of the U. S. Entomologists, they are referred to only by Glover, 
who briefly discusses the habits of some of the European species. 
“In this country, however,” he adds, “we do not appear to suffer 
so much from these insects as in England, where the climate is 
more moist and the frost is not severe as with us; and probably, 
also, our hot, dry summers are not so favorable for their in¬ 
crease.”! In the “Prairie Farmer” of Chicago for April 6, 1867, is 
a brief article on larvae of Tipulidae (“Meadow. Worms”) by Dr. 
Riley, written in response to an inquiry concerning large numbers 
of these larvae found crawling upon snow in a meadow. “Thou¬ 
sands of them could have been picked up on a rod square.” 
Riley here says that “they may always be found in large num¬ 
bers” in the fall of the year in the humid grounds of meadows, 
where they remain a couple of inches below the surface feeding 
upon the vegetable portions of the soil, as also upon the roots ofi 
grass. Their numbers are, at times, so immense that they do 

* 2d Rep., p. 132. 

t Rep. Com. Agr. 1872, p. 128. 
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considerable damage by detaching and causing the roots to dry, 
though these effects are usually attributed by farmers to very dif¬ 

ferent causes.” 
While the observations recorded in the present paper v ere in 

progress, I published in the “Prairie Parmer” of Chicago, for May 
14 1887 a brief illustrated notice of the occurrence ot these in¬ 
sects in’the meadows and pastures of Southern Illinois, connect¬ 
ing them with a serious destruction of the roots of grass and 
clover and a consequent deadening. of considerable patches m 
meadows and pastures. In this article was given also a brie 
summary of the results of feeding experiments. 

In a letter received from Dr. Riley, of the U. S. Department 
of Agriculture, June 24, 1887, I am informed that one species did 
great injury in California, in 1874, to growing grass, alfalfa, and 
clover. “They seemed,” he says, “to show a preference for open 
soil, and cut off the plants about three fourths of an inch from 
the surface, working in colonies and occupying areas from one 
eighth of an acre to live acres.” The species here complained o_ 
he thinks identical with T. iephrocephala, which is very common 
all over the Eastern United States and is not unfrequently found 
very thick in grass lands. The injury in California was bneiiy 
referred to by Dr. lliley in the “New York Weekly Tribune for 
April 8 1874. In the same letter T. bicornis is mentioned as 
received from Indiana in 1884, where, however, it was not known 
to be especially injurious. In England, and on the Continent, 
some species are very widely known to farmers and gardeners as 
destructive enemies of forage plants, small gram, turnips, cab¬ 
bages, and the like, and are treated in every general work on 
farm and garden insects. Our American species have apparently 
different average feeding habits, and depend, it is to be presumed, 
much more exclusively on dead and decaying vegetation than do 
the more abundant of their European allies. I am not aware, 
however, that precise experiments have hitherto been _ mane o 
learn the choice of food made by our common leather-jackets, or 
meadow maggots (as they have lately been called in Illinois); and 
it is possible that they do more general and considerable injury 
than lias been suspected. 

Concerning a single species, the commonest here in 1886 and 
1887. I have recently collected information which shows it to be 
capable of at least intensifying the damage done by drouth to 
meadows of clover, blue grass, and timothy. A very general and 
serious injury to grass and clover lands in many paits o 
Southern and Central Illinois—severest and most general to the 
southward—was frequently associated in those years with great 
numbers of large, dirty gray, footless maggots—the larvae ot this 
insect—found among the roots, where the latter had oeen so eaten 
away that the plants were killed and loosened from the ground, 
often in patches of considerable size. Specimens collected here 
contained in their stomachs a mixture of dead and living vegeta¬ 
tion-roots and leaves of grass—as did others placed m sod and 
kept under observation in breeding cages. 
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DESCRIPTION. 

Larva.—Larvae of this description may be known from any 
others occurring in fall or spring in similar situations by the fol¬ 
lowing obvious characters: The body (one and one tenth inches 
long when full grown) is nearly cylindrical, dirty white or gray, 
without color-markings of any kind, much wrinkled transversely, 
about one fifth as broad as long, rather blunt behind and some¬ 
what narrowed forwards to the head. The latter is very small, 
but distinct and hard, yellowish or browm in color, and commonly 
much withdrawn within the following segment. There are no feet 
or legs, nor any trace of them, the larva being a true maggot, 
but at the bluntish hinder end are a few fleshy or finger-shaped 
processes, and in full grown specimens a pair of small horny 
hooks. The general surface is without wTarts or other processes, 
but has several very sparse longitudinal row7s of short stout black 
hairs which help in subterranean locomotion. . The larva moves 
with considerable activity, stretching out the body and hooking 
itself forward by the head. 

Pupa.—When it has finished its course of growth and development 
it transforms into a long, rough, spiny, dirty brown pupa about 
three fourths of an inch long, the abdomen some three fifths the 
entire length, and the thorax with clearly visible wing-pads, 
developing legs, etc. From the back, just behind the head, spring 
two divergent horn-like structures (breathing tubes), wrhose length 
is about equal to the width of the segment from which they arise. 
Sides of the abdominal segments with sharp keel, wTkich is set 
with a rowT of short recurved spines. Another close-set transverse 
row7 of conical spines near the posterior edge of each segment of 
the back, and similar rows of larger spines beneath. On the last 
segment these row^s unite behind the carina to form an unbroken 
circle of spines,—tw7o or three dorsal members of the row more 
minute. Behind these, a pair of still stouter spines and a cluster 
of four blunt anal tubercles. Each abdominal segment with a 
transverse groove above and belov/, not reaching the lateral carina. 
Thorax behind the breathing tubes transversely rugulose; between 
them a longitudinal carina. 

Imago.—The imago is a yellowish brown insect of medium size; 
the abdomen dusky-shaded, the wings yellowish at base and on costa, 
fuliginous at tip, with a smoky stigma and a single imperfect 
white bar immediately preceding it. No other wdiite blotches. 
The eyes are green; the thorax indistinctly striped dusky and yel¬ 
lowish browm. The following detailed description will serve to 
distinguish it as a species.* 

Length 12 to 13 mm. Male dilute ochreous. Head concolorous, 
usually a little yellowish behind; rostrum slightly darker; palpi 
yellowfish, darkened towards tip; tw7o basal joints of the antennae 
yellowish, the first about as long as the twTo following, the second 

* Failing to identify this species, I referred it to Drs. W7illiston and Hagen, the former of whom 
did not recognize it. while the latter informed me that it was in the Loew collection under the 
name of Tipula bicornis, but had never been described. 



short, about as wide as long; joints beyond the third becoming 
darker distally, darkest at base of each, infuscate, with verticils 
of stiff black hairs and a dense pubescence. Prothorax yellowish 
brown above with two or four darker stripes, the middle pair 
broadest before, mesonotum and metanotum paler, pleura gray; 
knob of halteres infuscated. Abdomen and male forceps yellow, 
with a rather broad black median shade, faint on the first seg¬ 
ment and distinct on the others, sometimes involving nearly the 
whole abdomen. Hypopygium very large; dorsal piece pubescent, 
tumid, inflated; upper division emarginate at tip, its lateral angles 
bilobed, outer lobe the longer and curved outwards and upwards. 
Lower division of dorsal piece emarginate at tip. Coxae gray, legs 
yellowish brown, darkening distally to the tarsi, which are mostly 
black; femora and tibiae a little darker at apex. Wings slightly 
infuscated, darker at tip, beyond the basal cells; the base of wing, 
its front margin (costal and marginal cells), and a narrow area 
behind the fifth longitudinal, all yellow. Stigma dark, and the 
usual wdiite space stretching from it along the small cross-vein 
and across the discal cell, whitening the veins in its course. No 
other white spots. 

The female, more yellow than the male, especially abdomen, wing 
veins, and legs, the tarsal joints in one specimen showing but little 
brown. The palpi, two basal joints of the antennae, and first three joints 
of the flagelhim yellow, the remaining joints dark brownish at the base 
only. The short horny valves of the ovipositor are slightly 
curved, and are covered above by a thin, leathery, three-lobed flap, 
the middle lobe being nearly concealed beneath two outer,, 
superior ones. 

We do not yet know of the occurrence of this species in 
Northern Illinois, although it is very probably not less common 
there than in the central and southern part of the State, where 
the winged insect is, in its season, one of oar most abundant 
species. 

LIFE HISTORY AND INJURIES. 

This species hibernates as a larva nearly or quite full grown, as 
shown by our collection made in Edwards county April 6, 1888, 
and in Effingham county on the 16th. At Edgewood nearly all 
had changed to the pupa by the 3d May, at which time a single 
larva was also found, and a single empty pupa case. Breeding- 
cage specimens from Southern Illinois began to emerge May 4, 
and continued to do so until the l28th May. By May 10, these 
flies were found common in meadows near Carbondale; and 
at Urbana, May 19, they appeared in numbers at the electric light 
and flying about in meadows. The latest specimens of the season 
were collected May 31. No eggs were obtained, but pairs were* 
seen in copula late in May (19 to 31) in both fields and breeding 
cages. Idle immediate copulation of the imagos, and the immense 



numbers of eggs presently developed by the female, together with 
the early disappearance of the winged fly, are all evidence that 
the eggs are soon laid. The time of hatching w?as not ascertained. 

Our first observations on possible injuries by these insects were 
made at Albion, in Edw-ards county, April 6, 1888, when these 
larva? were found in great numbers at the roots of timothy and 
clover which had been killed the previous year,—the injury first 
attracting attention shortly after the fields had been mowed. The 
timothy had here suffered w^orst, the bulbs, whose roots had been 
cut aw^ay just below the surface, lying in great numbers on the 
ground. The larvae wTere at the surface in April, feeding largely 
on dead vegetation. In some parts of the field they averaged one 
or two to the square foot; and occasionally nearly every stool of 
timothy was infested. April 16 a similar condition of meadows 
wras found at Edgewrood, similarly associated with the tipulid 
species above described,—the injury being here much more gen- 

. era! (chiefly in timothy meadows) than in Edwards county. Here, 
as in the other situation, the timothy bulbs could often be raked 
up by the bushel, the roots having been generally eaten away. 
The fields infested were of various ages, one of the worst on 
which there had evidently been an excellent stand—being but two 
years old. Here, as before, the maggots varied in number from 
one to two or three per square foot. 

As there was nothing in these observations to make it certain 
that these larva? had done the damage with which they were con¬ 
nected, experiments were made to ascertain their feeding habits. 
Tipulid Tarvsh from these situations were placed, April 16, in pots 
of sand with growing oats and wdieat, and ten days later wrere 
dissected for a study of their food. A single larva examined had 
the alimentary canal w^ell filled with vegetation, full ninety per 
cent, of it fresh roots. The dead matter was not impossibly from 
food taken before the experiment began. 

On the other hand, two specimens from among the dead grass 
at Albion, collected there the 6th of April, had these proportions 
of food reversed, about four fifths to nine tenths being now derived 
from dead grass and the remainder from living. At EdgewTood, 
however, where the vegetation was less thoroughly killed, about 
twro thirds of the food of two specimens and about one half that of 
another consisted of fresh grass leaves. These particulars 
create, it must be admitted, only a presumption to the effect that 
these tipulids wTere responsible for a considerable part of the 
damage to meadows in Southern Illinois; but their habit of mixed 
feeding makes evident their capacity for mischief where they are 
exceptionally abundant, and where drouth or other unfavorable 
conditions render grass specially sensitive to insect attack. 

To learn the extent of the phenomena above reported, a cir-j 
cular of inquiry containing a brief description of the larva and of? 
its supposed injuries vTas addressed to the crop correspondents ofj 
the State Department of Agriculture. In reply, Mr. C. L. S\veet,| 
of Glenwood, Cook county, wrote April 25 that he had found an: 
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insect answering completely-to my description in dead patches of 
his meadow, which he had first noticed the preceding fall. From 
Eberle, Effingham county, Mr. Geo. Strong wrote of the ocurrence 
of the meadow maggot in no very great numbers, adding that his 
attention was first attracted to it by the work of the^ hogs m 
pasture and meadow, rooting up patches of the sod. From San 
Jose, Mason county, Mr. Wm. M. Duffy wrote that deadened 
patches such as I described were very numerous, and that on May 
4 he found in these patches a few of the. maggots mentioned. 
From Arlington, in Bureau county, Mr. Louis Zearing wrote April 
25 that this insect was not a new thing in his vicinity, but made 
its first appearance there fifteen years before, its ravages being 
then almost exclusively confined to blue-grass sod. From Milton, 
Pike county, Mr. J. O. Bolin reported, that for two years these 
insects had injured his pastures in small patches, mostly blue- 
grass sod; and Mr. E. H. Robb, of Waynesville, DeWitt county, 
wrote April 27 that he found them in both meadow and pasture 
by the thousand, having first noticed them some six weeks before, 
when breaking up meadow for corn. 

The injuries thus far reported are not of. a gravity or frequency 
to make special remedial measures seem important. Indeed, in 
the Old World, where these insects are very much more destruc¬ 
tive than here, and have been long well known, no remedies 
have been devised which are satisfactory or would apply to our 
agricultural conditions. If our species becomes so destructive as 
to require special attention, it will probably be found best to plow 
up the sod and plant to some other crop. It is worthy of re¬ 
mark, however, that in a case reported from Los Angeles county, 
California, by Dr. Riley, great numbers were destroyed by driving 
a flock of three hundred sheep over their haunts. Close tram¬ 
pling of the earth by the slow passage of a drove of pigs would 
doubtless answer the same purpose, which is that of destroying 
the larvae lving free upon the surface or barely imbedded among 
the roots of the grass. 



NOTES ON CUTWORMS. 

Order Lepidoptera. Family NoctuiDjE. 

The damage done by cutworms in 1888 to the crops of Illinois 
far surpassed anything of the sort ever before recorded in the 
State in amount and range and in the period of its continuance, 
not the least remarkable feature of it being the fact that it was 
due chiefly to a single species not recognized by any of our ento¬ 
mologists in its larval state, and of whose habits and history noth¬ 
ing whatever had been recorded. Successful breeding experiments 
have given us the essential facts concerning this species, new to 
economic entomology; and I take advantage of the discussion thus 
called for, to bring together a number of miscellaneous notes of recent 
accumulation concerning several other species of cutworms observed 
in this State. Precise data with respect to the period of activity 
of the various species are of especial economic importance, since 
upon this depends the time when the crops infested by them may 
safely be replanted. 

The unprecedented outbreak of 1888 was foreshadowed in 1887, as 
is shown by the following field notes of an assistant, Mr. C. M 
Weed, taken as examples of many similar observations: 

“Urbaha, April 21, 1887. Cutworms are very common in grass 
lands everywhere this spring. Collected nearly fifty here this 
afternoon. Are especially abundant under boards along fences. 
April 22. Cutworms very numerous under boards in pasture, 
twenty-three under a single fence board. Collected two hundred 
and fifty in three hours.” 

“Carterville, Williamson county, May 10, 1887. Corn cutworms 
doing serious injury. All of one species. [This proved to be the 
same as that the most destructive the following year, repeatedly 
bred by us to the imago of Agrotis morrisoniana, Riley.] Ate 
everything in one garden: beans, sweet potatoes, five hundred 
strawberry plants, onions, corn, etc. Twenty acres of oats also 
destroyed.” 

From Waynesville, DeWitt county, a farmer wrote me May 18, 
1887, that cutworms had cut off his potato vines, water-melons, 
and musk-melons; and at Urbana, May 31, we noticed cutworms 
yet working on the corn, most of them full grown, but occasional 
specimens much smaller. 
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Besides the species above mentioned, Nephelodes violcins and 
Agrotis subgothica were last year especially common in Central 
Illinois. 

In 1888 a chorus of complaints arose from every 'part of the 
State; first at the south, where the cutworm hordes were often 
mistaken for the army worm; and later from Southern and North¬ 
ern Illinois. Besides their unprecedented numbers, these cutworms 
were remarkable for their indiscriminate feeding habits and for 
the long period of their mischievous activity. The severity of 
their attack upon potatoes, especially,—a plant not commonly con¬ 
sidered liable to injury by these insects,—suggested for them in 
many {daces, the common name of the “potato cutworm.” 

Of course several species were concerned both years in this at¬ 
tack, the dominant ones not being the same, however, in the two. 
In 1887, the commonest were the W-marked cutworm (Agrotis 
clandestina) and the bronzed cutworm (Nephelodes violcms); but 
in 1888 the clay-backed cutworm (Agrotis morrisoniana) was by far 
the most numerous and widely distributed. 

The well-known Agrotis subgothica was also extremely numer¬ 
ous, but of much less importance than the preceding; and in one 
case Agrotis ypsilon destroyed several acres of corn. 

The unexampled continuance of the outbreak, reaching, as it did, 
far into June and even into July, was explained when the life 
history of the most abundant species was ascertained. 

Taking up in order those on which notes have been made deemed 
worthy of publication, 1 will discuss more fully the injuries of the 
season when treating of the kinds most concerned in them. 

The W-marked Cutworm.* 

(Agrotis clandestina, Harris.) 

( Plate V., fig. 1.) 

This common species, not extraordinarily abundant here in 1888, 
was, as already mentioned, unusually common in the central part 
of the State in 1887. 

DESCRIPTION OF LARVA. 

The current description of this species does not apply to our 
specimens with recognizable closeness, and I add a description 
drawn up from four lots collected in Central Illinois in 1887. 
The species is distinctly marked, even to a casual inspection, by 
four rows of conspicuous black spots, two subdorsal, and one upon 
each side, having the spiracles at their lower edge. The subdorsal 
spots are more or less triangular in outline (most evidently so pos¬ 
teriorly), with the apex forward; the lateral ones oblique. 

'This common name, given by Riley, is here continued because it lias been already often used in 
ocosdrnic literature. The “W" marks are not evident, however. 
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The general ground color is ashy finely specked . and . mottled 
with dusky, sometimes with a greenish or yellowish tinge. A 
yellow median line margined with blackish, very distinct upon the 
cervical shield, fairly evident upon the anterior segments, I 
especially the thoracic, but becoming obsolete posteriorly. A sim¬ 
ilar subdorsal line, upon which rest the subdorsal triangular i 
black spots. These spots, limited to the anterior part of each.seg- 
ment, are wanting on the thoracic segments, (rarely faintly indi¬ 
cated on the third,) and also on the two posterior segments, : 
although sometimes faintly apparent on the first of these. One or ‘ 
two of the posterior pairs rarely connected transversely by their 
posterior ends so as to form an irregular semicircle. The oblique 
stigmatal dashes are confined to the same segments and the same 
part of each segment as the subdorsal spots. These are some¬ 
times margined by a dusky shade, thus forming a wavy stigmatal 
band. The anal plate may bear a square brownish patch (trav¬ 
ersed by the dorsal line) between the two yellow subdorsal lines 
and beneath this a triangular black area, with the apex down¬ 
ward. 

The head is yellow, much reticulate with brown, with two heavy 
brown longitudinal bands upon each side of'the middle, narrowing 
forward and embracing between them the immaculate triangular 
frontal area. Two much narrower and less definite longitudinal 
brown lines upon each side of the head, with the upper ocelli 
between them. Under side of head with a dusky shade inclosing 
a pale area. Mouth parts pale, except the tips of the mandibles. 

Spiracular spots bordered below by yellow or flesh-colored 
patches, sometimes obscured by dusky, occasionally extended to 
form a substigmatal line. . 

The species is seemingly single-brooded, and matures early, most 
of our larvae finishing their growth in April and early May. 

The Spotted Cutworm. 

(Agrotis c-nigrum, Linn.) 

(Plate IV., fig. 1.) 

This species seems to be two-brooded, as already surmised by 
Coquillet and French, imagos of the first brood appearing in May 
and early in June, and those of the second, late in July and in 
August. For example, larvae which had hibernated, found abun¬ 
dant in Urbana in April, 1887, commenced to pupate on the 23d of 
that month, but still occurred May 6 in diminished numbers, of 
various sizes, from half an inch in length to full grown. 

An imago evidently of this brood emerged May 10 from a pupa t 
obtained in Southern Illinois, and another, from the central part of 
the State, yielded the imago May 29. Ten larvae taken from 
cabbage July 16, 1884, entered the earth for pupation July 25, 
and emerged as adults August 15 to 19.- Another imago of this! 
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second brood appeared July 29. Our miscellaneous collections of 
fche imago made by sugaring and from the electric light (where, 
however, the species rarely appears) bear out the above division 
into two broods, a lapse occurring from June 13 to August 4, 
after which the moth was taken occasionally to September 2. ±he 
tall brood of this cutworm does little, if any, injury, and the 
spring brood may ordinarily be expected to cease its' mischief by 

about the first of May. 

Among the food plants of the spotted cutworm, we have noticed 
Lobelia and Helianthus; and a single specimen was seen m spring 

to eat the eggs of grasshoppers. 

The Chocolate-striped Cutworm. 

(Afjrotis bicarneci, Guen.) 

(Plate III., fig. 3.) 

This species seems not usually destructive in Illinois, but is 
here mentioned because of the general similarity of its peiiod of 
development and feeding habits to those of the moie injuiious 

species. 

DESCRIPTION OF LARVA. 

This is a distinctly striped cutworm, of rather light color, 
especially distinguished by the strongly marked dark stigmata! 
stripe, the greater distinctness of the lines behind, and the round 
black spots or dots surrounding the piliferous tubercles upon the 
posterior segments. These are commonly, but not invariably, mucn 
more distinct here than in front. A dusky brown dorsal band, 
uniform, or with wavy margins, divided by a light median line 
(which is sometimes obsolete before the middle) occupies the 
area between the two inner rows of piliferous spots. The dark 
stigmatal stripe varies from medium brown to dark chocolate oi 
nearly black. It ends on the 11th segment, and on the thorax 
usually becomes confused with the ground color. 

The stigmata are commonly white, rimmed *with black. Sides 
above the stigmatal band dusky flesh-color or cream-color, much 
specked with black, and divided by a cream-colored subdoisal 
line bordered with black or brown, the upper border darker and 
broader on the 9th, 10th, and 11th segments. The inner row of 
piliferous spots usually much the most conspicuous, often forming two 
quite evident rows of small circular blotches extending the whole 

! length. 

The substigmatal area with a rather distinct cream-colored oi 
flesh-colored band above; below greenish mottled with whitish and 
brownish. Venter between the prolegs commonly plain, and, like 
the latter, whitish or pinkish. The remainder of under surface 
like the lower part of substigmatal area. Jointed legs commonly 

pale brown. 

' 
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Cervical shield and anal plate but little darker than the general 
surface,—both with the median and subdorsal white lines distinct. 
All the other lines nearly or quite obsolete on the thoracic seg¬ 
ments. Head pale shining yellowish brown, with the two median 
longitudinal dark brown lines very broad and distinct, not meeting 
at the middle. Another pair of lines just above ocelli, and a 
variably distinct additional pair at the lower edge of the ocellar 
region. The remainder of the surface with regular reticulations of 
brown, except the frontal triangle, which is plain, or sometimes 
blotched with brown. Length one and one fourth inches. 

This cutworm is an early species, is evidently single-brooded, 
and hibernates about half grown,—the greater part of the brood 
being nearly full grown in very early seasons by April 1, in 
ordinary years by the middle of that month. The active life of 
belated larvae was practically over May 7, at which time prepara¬ 
tions for pupation were noticed. Imagos emerged from our spring 
larvae from July 24 to August 8. In the miscellaneous collections 
of the office the moth has occurred August 4, 12, 14, and 17, and 
September 2. 

Our specimens of this cutworm were obtained from pastures 
and meadows, and bred on grass. 

The Dingy Cutworm. 

(Agroiis subgofhica, Haw.) 

(Plate III., fig. 4.) 

This was the most abundant cutworm in Southern Illinois in 
1887; and, next to morrisoniana, the commonest and most destruc¬ 
tive throughout the State in 1888. Its principal injuries were done 
in meadows and clover fields, its preference for clover being quite 
decided, as shown both by observation and by breeding experi¬ 
ments. It was observed also to feed freely in the field on straw¬ 
berries, corn, wheat, sweet potatoes, and beans. Unlike its still 
more abundant companion species, its principal injuries were soon 
finished, the greater part of the brood having ceased their depre¬ 
dations by the first of June. 

In our collections, well grown larvae occurred as early as April I 
16; and by April 25 a greater part of a large collection were I 
three fourths to full grown. Preparations for pupation had begun I 
May 18, but a few in both field and laboratory continued to feed I 
until the 9th of June, and others were found under ground, as 
living larvae, July 19. Moths emerged in 1887 from August 19 to 
30. Some specimens less than half an inch long were found hiber- 
nating January 24. 

DESCRIPTION OF LARVA. 

This cutworm is characterized by a distinct buffy gray dorsal J 
area, mottled with dusky and marked with a faint herring-bone j 
pattern of V-shaped dusky shades, apex forward, one to each seg- I 
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nent, embracing the piliferous tubercles, the series connected by 
i median longitudinal dusky line, or light line bordered with 
lusky, darkest at the sutures—that is at the apex of each V. 

Sides above stigmata dusky, mottled with gray, darkest above. 

Substigmatal band dusky mottled with gray, below this a 
larker band, venter paler. Anal plate dusky, at least at center; 
3ervical shield shining, dusky; each with a lighter median line. 
Piliferous spots shining black or dark brown, those just behind 
the spiracles very prominent and large; anterior spiracles in a 
large coriaceous brown patch. 

Head sometimes nearly uniform dark brown, usually whitish, 
shining, with a dark • brown band each side of the middle, and 
lark brown lines and blotches near the ocelli, the remaining space 
:eticulate with brown. Clypeus with a median brown band, an- 
:ennal joints one, two, and three, white, black, and brown, respec¬ 
tively. Legs tinged with smoky brown on the outer sides. Spira¬ 
cles black. 

Length 1.25 inches; width of head 4 mm; widest part of body 
3 mm. 

The Western Striped Cutworm. 

(Agrotis herilis, Gr.) 

This species I mention merely to record the fact that it was 
found September 5 feeding in the field on leaves of white clover 
ind water-melon, and that larvae afterwards bred were still feeding 
tune 2(3, July 7, and August 3, but had transformed to the imago 
September 21; while another example found on clover roots be- 
leath the surface May 20 was still in the larval state June 11, 

The Clay-backed Cutworm, y 
(Agrotis morrisonicma, Riley.*) 

(Agrotis gladiaria, Morrison.) 

. (Plate V., fig. 2.) 

This, as already remarked, the most abundant and by far 
he most destructive cutworm of Illinois in 1887, was bred by 
Riley in 1874 (see foot note below), but described by him only 
is an adult, and without record of its life history or food or feed- 
ng habits. 

*The species as above named, not distinguishable by the published descriptions, are considered 
aentical b}r Riley, as he informs me by letter, January 26,1839. Thesynonymical history is peculiar, 
he species was described by Morrison as A. gladiaria (Proc. Boston Soc. CSfat. Hi9t. xvii, 

3'5, pp. 162,163), but so briefly that the description was rejected, with several others, by Grote in 
>81, as “inadequate’’ (Bull. U. S. Geol. Surv. Terr, vi, No. 1, p. 151). It was again described by 

Morrison (Proc. Boston Soc. Nat. Hist, xvii, 1875, p. 214) as llA. morrisoniana, Riley,” with the 
emark that it “vvill be described at length by Prof. Riley, who has bred it for several years and is 
cquainted with its larval and pupal stages.” This second description also came under Grote's con- 
lemnation, above, for “inadequacy.” The first of these descriptions occupies four lines of text and 
he second five. 

Riley’s promised description appears on a later page (286) of the same volume as Morrison’s 
econd, above mentioned, and agrees moderately well with our bred specimens,—one of which has 

S. E,—7a 
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HABITS AND LIFE HISTORY. 

It came first to my own notice in May, 1884, among a small lot 
of corn cutworms from Henry county, Illinois; but the larva did 
not again attract our attention until May 10, 1887,* wdien it was 
discovered in Southern Illinois making a serious attack on corn 
in Williamson county, and infesting oats near Carbondale. May 
25 it was also noticed in corn fields, with A. saiicici, near Cham¬ 

paign. 

In 1888 the species was first heard from in Edwards county, 
April 22, as a “clover cutworm previously unknown,”—the speci¬ 
mens sent us being largely full grown (1.1 inch long). In a let¬ 
ter accompanying these larvae Mr. A. J. McNeely wrote: “They 
begin at the top of the clover and work downward to the bottom 
branches. About noon they collect around the roots, where I have 
found as many as fifteen about one plant.” 

April 27 I found the clover field near Albion from which these 
cutworms were taken, very largely laid bare, the whole plant being- 
eaten away to the roots. The larvae w7ere full grown, everywhere abun¬ 
dant, and" making their way to a field of young clover adjacent. 
No evidence was seen of disease or extensive parasitism. 

The same larva was also found in large numbers on the Uni- 
versity grounds at Urbana late in April and early in May, feed¬ 
ing at first especially on clover, denuding patches in meadows, and 
picking the clover out from among the blue grass. May 7 these 
cutwrorms wrere brought in from oats fields on the T niversity farm, 
and May 21 a large collection of them, ranging from one half to 
full grown, was made from grass lands, freshly plowed, on this 
farm. May 29 immense numbers of them w-ere found at. Urbana 
in a little-used roadway adjoining a meadow (from which they 
had evidently emerged), nearly all full grown and preparing for 
pupation. The earth in the lane wras honey-combed everywhere 
with holes half an inch to an inch in depth. Thirty-eight speci¬ 
mens were unearthed here from a square foot of ground. A hea-v^ 
rain having driven them from the earth, vast numbers of them 
were exposed on the surface, semi-torpid, as if affected by disease. 

been identified for me by Mr. John B. Smith. It is there compared with subgothica and with the 
European vestigialis, of which latter species Riley thinks it may be a variety merely. His descrip¬ 
tion was drawn up from two males and sis females, all bred from larvae, but no notes on the life 
history are given. 

Morrison again describes the species at some length (Proc. Phil. Acad. Sci. 18i5 [printed April 
27], p. 59) as gladiaria, Morrison citing his original description—the first here given and comparing 
with vestigialis. His specimens were captured in Canada, in May, and July 9. 

The species is next mentioned by Grote (loc. cit., p. 163) under both the above names (Morrison s 
second description only, being cited for gladiaria). Grote notices the similarity of the fon 
finds his supposed specimens of gladiaria smaller than types of mornsoniana. On page lo~ of me 
same paper, he expresses the opinion that the original morrisoraana of Morrison 1S ah^°names 
gladiaria Finally, in his new Check List of North American Moths (18S2), p. *.5, both names, 
morrisoniana, Riley, and gladiaria, Morrison, are entered as of distinct species. 

♦The destructive abundance of the larva in 1887 and 1888 was foreshadowed by the °ccuirem.e a 
the electric light of immense numbers of the imago in September, 188b, our collections of the e\en 
iaor 0f the 24th, especially, vielding unexampled quantities of the species. 
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At Savoy, in Champaign county, they were found June 1 
noving from grass into corn, and completely devouring the latter 
is they went, .their mode of attack being muchjike that or die 
army worm. The area then invaded was about foit} lods long 
by twenty wide. One hundred and twenty worms were counted 
about a single hill, and during a warm rain the ground was nearly 
covered by them. The mode of feeding was here seen to be dif¬ 
ferent from that of the cutworms generally, the com leaf being 
seized by the pendent tip, drawn down, and eaten from tip to base. 
These larvse were nearly all full grown, but a fev remained not 
more than a third the size of the largest. In gardens they were 
at this time especially destructive to sweet potatoes. Jmidences of 
disease were here apparent, many cutworms being pale and limp, 
and others shriveled and blackened. 

June 3, they were still active in Champaign county in corn fields, 
about four acres of one field near Philo having been lately de¬ 
stroyed by larvae which were mostly full grown, some here having 
already shortened for pupation, but others being not more than 

half size*. 
June 10, they were still rarely seen in potato fields, cutting off 

the plants at the base, but in corn their work seemed to be at 

an end. 
June 12, they were still abundant and destructive in beans on 

the experimental farm at Urbana. 

June 18, their earthen cells were found one to three inches be¬ 
low the surface in clover fields previously denuded. 

In the breeding cages, specimens from Southern Illinois received 
April 23 and 28, about full grown when taken, reared on clover 
(which they selected from a sod of clover and blue grass mixed), 
were full grown May 18. June 9 a few- were still feeding, al¬ 
though nearly all had entered the earth and shortened up for 

pupation. 
June 17, only shortened larvae were found in the cells examined, 

as again August 6; but September 23 the first imagos appeared. 
September 27 many more were out, and numerous eggs were found 
on the dead leaves and stems of clover in the breeding cage. 
October 4, several others had emerged, and still a fev moie by 
October 13. Our miscellaneous electric light collections yielded 
the imago of this species froln September 15, 1886, to Septembei 
24; and again from September 12, 1887, to September 20 and 21, 
at which time collections ceased. At the latter dates they weie 
seemingly increasing in abundance.f- 

*It was tlieir habit in corn fields to make a short burrow, usually opening at thebase of a stalk, 
the terminal portions of whose leaves would commonly be found eaten a\\a\ 

tAgricultuTal correspondents reported to the State Department of Agriculture and to the 
“Farmers’ Review’’ of Chicago, that cutworms (whose habits make it likely that reference was had 
chiefly to this species) occurred in destructive numbers in Williamson, V ayne, and Jackson counties 
in May; and in Brown, Cass,Christian,Coles,Douglas,Ford, Franklin,(;[“hJ^ie1'Scimv" 
ferson, Johnson, Lawrence, Macon, Macoupin, Madison, Marion, Menard, ^oigan, MonUne, Sclnry 
ler, Scott, St. Clair, Shelby, Tazewell, Vermilion, Wabash, A ashington, and V uyne' « 7* THv 
June,—the damage commonly being to clover and grass, or to corn[ following these c 1 ■• 
similar reports came in from the northern counties of DnPage, Winnebago, and DeAN itt, and ako 
from Iiichland county southward. 
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From the above it is evident that while clover and corn are 
perhaps the favorite food of this “cutworm,” it is rather indis¬ 
criminate in its feeding habits, certainly eating also oats, Irish 
potatoes, sweet potatoes, and beans. It attacks its food plant more 
like an army worm than a cntworm, and while it shows no tendency 
to move in hordes like that species, in a definite direction, it-may 
spread regularly outward from a center of greatest abundance. 

Most or all of the eggs are evidently laid in early fall, chiefly 
in clover meadows. The larvae pass the winter nearly full grown, 
as a rule, and have in spring an unusually long period of destruc¬ 
tive activity, extending from about the middle of April to the first 
of June, or a little beyond, preparations for pupation beginning 
not much before the last of May. The period of dormant larval 
life in the earth is also long, the imagos emerging from the middle 
of September, to about the middle of October. 

Description of Larva. 

An extremely variable species, but still easily recognized by the 
absence of bright or conspicuous markings, and by the broad gray¬ 
ish, yellowish, or reddish dorsal band of lighter tint than the rest 
of the body. 

General color dingy greenish gray, or dusky greenish, varying 
to dark brown, dorsal space varying from reddish brown to straw 
color, creamy white, or grayish white,—under a lens, dusky, finely 
mottled with yellowish or grayish. A more or less conspicuous 
white median dorsal line, bordered by a dusky shade which often 
becomes a definite dark line. Sometimes the median white line is 
much interrupted or obsolete, and the dorsal space is rarely a uni¬ 
form brown with lighter mottlings. 

Subdorsal space with two irregular whitish lines (sometimes 
much broken), the upper nearer to the dorsal space than to the 
other lateral line. Area between these lines sometimes a little 
lighter than that above or below. A substigmatal whitish line, 
sometimes obsolete; venter slightly greenish, generally lighter than 
sides, but sometimes neutral gray or not different from lateral 
areas. 

Spiracles black; piliferous tubercles rather small, bearing short 
and inconspicuous hairs. The inner dorsal row of tubercles very 
small (especially on posterior segments), well within the dorsal 
band, the outer dorsal row just at its margin; the upper lateral 
row a little below the lower lateral whitish line; theTower lateral, 
larger and behind spiracles. Another row of tubercles at some 
distance below spiracles. 

Head rugosely punctate, yellowish brown, much reticulate with 
dusky, reticulations thickening each side to form curved blackish 
bands, approaching each other in the middle and diverging and 
narrowing to base of the mandibles. Side of head sometimes also 
with a longitudinal dusky streak and a dark ocular patch; frontal 
triangle dusky or yellowish, conspicuously rugose, front of head 
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adjacent irregularly rugose; clypeus varying from yellowish to 
brown, with evident vertical rugosities, this and the labrum 
usually paler than adjacent parts. Antennae white at base, darker 
towards tip. Cervical shield and anal plate brown to black, with 
the usual three pale lines,—the lateral ones often becoming broad, 
pale patches. 

Parasites. 

The only evidences of parasitism of this species which came to 
our notice were presented by two lots of larvse, one obtained at 
the University June 12, among which, in the breeding cage, was 
presently seen a mass of parasitic cocoons, which yielded, June 19, 
a very small species of Meteorus seemingly undescribed. From a 
single cutworm of the other lot, which • had apparently shortened 
up for pupation, several examples of the same parasite emerged 
July 1, the larva being at this time dead upon the surface. 

The Greasy Cutworm. ^ 

(Agrotis ypsilon, Eott ) 

(Plate IV., fig. 2.) 

This species is mentioned here only to record the fact that in 
this latitude it was still actively at work in corn fields June 3 of 
last year. Most of the specimens were, however, full grown, and 
some shortening up for pupation, although others were scarcely 
more than half grown. An examination of our breeding cage 
showed puprn in the earth on the 17th June, and several imagos 
had emerged by the 24th. Most of the larvm of this rearing, how¬ 
ever, were parasitized by Tachina and Braconidae. 

The Variegated Cutworm. \ 

(Agrotis saucia, Huebn.) 

Although the relatively early development of this cutworm mak^s 
it probable that it is a two-brooded species, I do not know that 
examples of a second generation have been taken in any stage. 
According to Biley’s notes, made at St. Louis, it seems to hiber¬ 
nate most commonly as pupa or imago, its eggs having been re¬ 
peatedly taken in April; but the occurrence of a full grown cut¬ 
worm of this species in the grass near my office in January, 1888, 
shows that it sometimes passes the winter m the larval stage. i 

The caterpillars of the spring brood may feed in this latitude 
until the first of June, sometimes pupating, however, by the mid¬ 
dle of May, and sometimes not entering the earth until the mid¬ 
dle of the following month. The imagos in our breeding cages 
began to emerge June 14, 1888, but the moth did not become 

. 
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abundant abroad until about the 27th of that month. May lo the 
larva was noticed eating tomatoes in gardens in Southein Illinois, 
and June 1 it was feeding freely upon sweet potatoes in Cham¬ 

paign. 
A fuller description than has been hitherto published will be 

useful for the precise identification of the larva. 

DESCRIPTION OF LARVA. 

This cutworm may be most easily recognized by the sooty brown 
color finely mottled with gray, the back slightly darker than the 
sides, with a small yellow spot on the middle of each of several 
central segments, and a dark patch on the segment befoie the 
last. These median yellow spots are in an interrupted or contin¬ 
uous yellowish or grayish line, and in front of each is a sooty 
blotch, divided by the median line. 

An interrupted pale yellow subdorsal line, bordered abo\ e by an 
interrupted sooty line. A wavy, sooty-brown, crenate stigmatal 
line, narrowed at the middle of each segment by a lighter exten¬ 
sion from the space above, terminating in a. pale spot just behind 
the stigmata. A conspicuous yellow substigmatal. stripe, lepand 
above, "mottled with red along upper edge, shading below into 
colors of venter, which are greenish dusky mottled with yellowish 
gray. Surface smooth, opaque, with a few very short hairs; pilif¬ 
erous spots inconspicuous. Stigmata black, not prominent. Mead 
reddish" yellow, with rufous reticulations, a darker line curving 
over the ocelli. Triangular front bordered each side by a broad 
black line contiguous at middle, thence less distinct and black 
and curving outwardly to back of head. Cervical shield not dif- 
ferentiated. On segment 10 the sooty dorsal spots form an indis¬ 
tinct W, less distinctly traceable on the other segments. On segment 
11 they are fused into a transverse pentagonal spot, vhose postenor 
border is very distinct, the space behind, and on segment 12 lo the 
anal plate, being pale yellow with rufous reticulations, except tor 
a narrow blackish on segment 12. Anal plate with obscure 
dorsal and subdorsal lines. Prolegs shining brownish, dusky at 

base. 

» The Pink-backed Cutworm. / 

(Mamesira meclitaia, Or.) 

(Plate IV., fig. 4.) 

■T Occasionally, among the more abundant species pf the last two 
years, occurred a cutworm readily recognized by its usually ob¬ 
scure and dusky color, overlaid with a pinkish or orange tint upon 
the back, and Sometimes also upon the lower part of the_ sides. 
It was found from February 28 to May 22 in meadows ana grass! 
lands lately plowed. Specimens collected at the latter date had 
entered the earth July 11, and completed their transformation 
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somewhere between August 1 and September 10, at which latter- 
date several moths were taken from the breeding cage. During 
the spring of ’89 this cutworm has proved to be a fairly abundant 
species, collected at many dates from the last of February to April 
20, varying from very small to about half grown at the time first 
mentioned, and about an inch in length the 20th of April. 

DESCRIPTION OF LARVA. 

A dark cutworm, with the back pinkish or orange overlaid with 
dusky, deepening at the middle to a moniliform dark band, most 

distinct posteriorly. 
Ground color of the dorsal area pinkish gray, or obscure orange 

gray, brightest posteriorly, minutely mottled everywhere with 
brown and black. A broad, blackish median band composed of 
rhomboidal blotches, one for each segment, the series connected 
by their narrow ends. These blotches break up towards die non 
into irregular mottlings, or form a diffuse darkish shade, still re¬ 
taining, however, the appearance of lozenge-sliaped patches. \ ery 
obscure median pale line, much interrupted,, but commonly c is- 
tinct at the incisures—most so on the thoracic segments, ^Boisa 
area brightening at the margins into a scarcely distinct subdorsal 
line, clearly separate only on the thoracic segments, and below 
this a black band broken at the incisures, forming a series ot 
luuate or triangular blotches, widest above. These become con¬ 
tinuous on the thoracic segments so as to form a dusky brown 

! baud reaching from the subdorsal area to the spiracles. ISo spi- 
i racular markings, but sides finely mottled with gray and brown 

much lighter than the back and becoming still paler beneath. 
Piliferous tubercles inconspicuous except at the sides, wnere tnose 

j adjacent to the spiracles, above, behind, and below, are ot model - 
ate size. Hairs short, sift all. 

Prolegs pale gray, each with a shining-black blotch on the outer 
surface. Thoracic legs dark. Cervical shield very smooth an 
shining, quite dark, with the usual three longitudinal stripes, 
pinkish in color, the lateral ones much wider than the median. 
Head nearly black. Antenna? flesh-colored at base, ringed m black 
beyond. Anal shield scarcely different from the preceding seg¬ 
ment exteriorly. True legs pale brown, piliferous spots at base 
large, shining dusky. Antennae pale. 

The Bristly Cutworm, v 

(Mcimesira renigera, Stepli.) 

(Plate V., fig. 3.) 

This cutworm, reported by Biley as an August species in gul¬ 
dens in Northern Illinois, transforming in fall, is also a spung 
cutworm not uncommon in pasture lands. Numerous lairae, nearly 
full grown, taken at Champaign April 25, 1SSS, yielded the imago 
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by June 18. The moth is attracted by the electric light, and oc¬ 
curred in large numbers August 17, 1886, and again on the 19th,. 
20th, 21st, and 23d (at this last date numerous), and continuously 
thereafter until September 23, after which time it wras not col¬ 
lected. The following spring it commenced to appear at the elec¬ 
tric light on the 19th May, and by the 23d was very abundant, 
continuing extremely common until June 3. The 6th and 7th 
June several moths -were taken, and additional examples later,— 
from three to eight at a time, until the 18th of that month, after 
■which only a single specimen occurred—captured July 14. It is 
thus clearly a two-brooded species, with a short spring interval of 
mischievous activity, its damage ceasing practically by the first of 
May. 

DESCRIPTION OF LARVA. 

A pale, much-striped cutworm, marked by an especially distinct 
lateral black stripe, and unusually stout, conspicuous black or 
yellowish bristles. General color yellowish gray, darkened by 
minute granulations. A pale dusky stigmatal band, bordered with 
darker, and above this (with a fine white line intervening) a 
prominent darker band less distinct on the thorax; then, next 
above, a brownish or reddish subdorsal band, bordered with white, 
most conspicuous on the thoracic segments. Dorsal space gray, 
with a broad moniliform dusky shade contained between the inner 
piliferous tubercles, this traversed by a rather broad continuous 
median white line. Substigmatal band mottled cream color, paler 
than stigmatal, and lighter also than the dusky venter. Prolegs- 
with a brown patch outside of bases, and jointed legs similarly 
colored. Cervical shield not well marked. 

Head opaque, with black granulations, darker than usual, very 
hairy, with the usual curved frontal black bands and darker retic¬ 
ulations on the sides. Antennal joints one, two, and three, white,, 
black, and brown, respectively. 

This larva attains a length of one inch. 

Described from ten specimens. 

The Glassy Cutworm. 

(Hcidena devastatrix, Boisd.) 

(Plate IV., fig. 3.) 

This is clearly a single-brooded species of rather long-continued 
larval life. The eggs are laid, and probably also hatched, in 
autumn, the species wintering in meadows and pastures as a young 
larva. Examples obtained May 29, in Peoria county, where they 
were reported as very destructive to corn, were still feeding July 
7, but pupated between July 15 and August 3. The imagos had 
emerged and died by September 21. A single pupa taken from 
blue grass and timothy pastures August 13, emerged as an adult 
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>n the 25th of that month. The dates of capture of a large col¬ 
ection obtained by miscellaneous work during two successive years 
n Central Illinois, ranged from July 13 to August 24. 

The Yellow-headed Cutworm 

(Hcidena arctica, Boisd.) 

This is likewise apparently a single-brooded species, occasionally 
very injurious to corn, still destructive, according to our observa¬ 
tions, the last of May, at which time, however, many of the 
Larvae are full grown. We have collected the imago at Champaign 
in the middle of July. 

The larva is grayish white (often with a smoky tinge), with 
transluscent skin, easily showing the tracheae, the movements of 
the heart, and the tubular Malpighian bodies within. The head 
is bright reddish brown or bay, darker than the cervical shield, 
which is a pale, dirty yellowish brown: Mouth parts yellow; jointed 
legs yellow, darker at tips. 

8 \ t 

V, U 
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THE BURROWING WEB WORM. 

(Pseudanaphora arcanella, Clem.) 
«» 

Order Lepidoptera. Family Tineid^e. 

(Plate VI., figs. 2, 3, 5.) 

In recently plowed sod I found March 28, 1886, a peculiar cater¬ 
pillar about an inch long, of a soft, indefinite, velvety gray color, 
darkening forward, conspicuously marked with several large, 
irregular, shining white areas in the thoracic region, the head and 
cervical shield being black. Single examples were occasionally 
collected afterwards, either free or in small masses of herbage 
webbed together and connected with a tubular burrow in the 
ground. Several attempts made in 1886 and 1887 to breed this 
species failed, and the name remained unknown to us until suc¬ 
cessful experiments in 1888 yielded the thick-bodied purplish 
brown moth above mentioned. As far as our own observations 
go, this web worm, although occurring frequently among the cereal 
crops, would scarcely deserve attention as an agricultural insect; 
but the following letter, written May 27,. 1887,. by Mr. J. M. 
Leighton, of Manchester, Scott county, Illinois,—accompanied as 
it was by several of the web worms,—shows the species to be 
capable of considerable injury to corn: 

<T send you by to-day’s mail an assortment of grubs which are 
doing a great deal of mischief in this locality. They are entirely 
different from those we had some years ago, but ffilly as destruc¬ 
tive to corn; so far, however, they have not damaged the grass. 
Their ravages are confined entirely to sod land, and they only 
work on the dry portions of that, confining themselves to the 
highest part of the field. They were first noticed about ten days 
ago, when the corn was twelve to eighteen inches high and grow¬ 
ing rapidly, and in that time they have entirely destroyed a great 
deal of it. The question that the farmers feel most interested in 
is, How long will they continue to work?” 

The literature of this species is purely technical, no observa¬ 
tions on it, of economic interest, having been reported. 

fjThe life history of a single related species, Anaphora agroti- 
pennella, having similar burrowing habits, was given by Miss 
Murtfeldt in 1876;* but otherwise I am not aware of any biologic¬ 
al observations on any of our American species. 

*Caia. Ent., vol. viii, p. 185. 
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DESCRIPTION. 

Larva — A slender caterpillar from 1J to inches in length, 
general color a soft dusky gray, with a peculiar silky look, dark¬ 
ening forward to the head and first thoracic segment, which are 
ihining black. Distinguished especially by large, irregular, slnn- 
ng white or dusky areas on the thorax. 

Body slender, a little widest in front. Head but little narrower 
:han first thoracic segment; shining, irregularly transversely rugose, 
nost so on the frontal area; anterior part of frontal triangle with 
i conspicuous semicircular groove opening forward; head with the 
isual Y-shaped mark; outside of the arms of this a parallel groove 
m each side, forming a Y, open posteriorly, the anterior ends o 
:hese grooves curving inward to the ends of the clypeus. ike 
latter pale and soft; labrum brown, base paler, highly protractile, 
because of the flexibility of the clypeus. Labium membranous, 
retractile, with a very long, median, spine-like spinneret, and tv o 
slender palpi, three-jointed, the first joint a thick truncate cone, 
the second slender, cylindrical, the third minute, about one thin 
is long as the second, with a very long tapering spme-like hair ao 
the tip. Maxillae thick, fleshy; palpus two-jointed, inner lobe with 
five or six slender peg-like teeth distributed upon its flesh v 

surface. 
Surface of the head with scattered long hairs. Antennae extraor¬ 

dinarily long and slender when protruded, but remarkably pro¬ 
tractile, the first joint being white and membranous, and about as 
long as the third, which may be wholly retracted within it. 
Mandibles nearly black, blunt; lower mouth parts pale, except the 
labium and the; distal portions of the maxillae, which are dar ei. 
Ocelli six, in an irregular curve opening backward immediately 
behind the base of the mandible. 

First segment shining black, with obscure irregular transverse 
rugosities, front margin brown; posterior lateral angles with a 
large oblique black spiracle. Second segment chiefly shining 
white, with three Y-shaped markings of the ground color,—one 
median, opening backward, and two lateral, opening to the from. 
Suture between second and third segments, as well # as anterior 
margin of the third, also shining white, with a large circular white 
area on each side of the middle line. Sides of this segmen wi 1 

a large shining white patch, bifid posteriorly by a process ot the 
ground color. Remaining segments from the fourth to the e e\en 1 

with four dorsal, silvery, shining piliferous spaces, within wine i 
the hair springs from a minute black point, these spaces graclua y 
diminishing in size from before backward. On the sides ot these 
segments two rows of similar shining spots, one above the 
stigmata, the other below; the former_ composed of one spot to 
each segment above and behind the spiracle; tne lattei e wo 
such spots below the spiracle, one before and one be hint . 
the sixth to the ninth segment a small black pit behind and. be¬ 
low the shining piliferous area of the upper row, forming a 



100 

triangle with this and the spiracle. Spiracles black, with pale 
centers, nine in number, the last larger than those preceding. 
Anal shield black, bristly, the segment preceding with a ring of 
shining piliferous spots, and two additional spots in front. These 
last two segments darker than those preceding. Anal plate rugose; 
cervical shield with a fine median longitudinal white line. 

Under surface a little lighter than the upper; first, second, 
seventh, and eighth segments with large shining piliferous spaces 
below, arranged in an irregular transverse row. Jointed legs dark 
without, more or less blackened at base; prolegs thick and large, 
their tips unicolorous, set with a fine shagreen of minute recurved 
hooks in addition to the large central series. 

Imago.—A thick-bodied, heavily tufted, and woolly-looking moth 
of a rather dark brownish gray color, with distinct purple gloss, 
when fresh, on all the wings, the fore wings with lighter median 
shades, and indistinct spot and five transverse lineations. The 
following general description must be very liberally applied, as 
the species is unusually variable in color. 

“Palpi luteous brown in front, dark brown externally. Thorax 
dark brown, almost blackish. Fore wings dark brown, with an 
obscure purplish hue; with luteous brown on the disc and in the 
fold, interrupted by a blackish brown, nearly square, submedian 
spot in the fold and a small one near its base of the same hue 
(sometimes merely a few blackish brown scales), with an irregular 
blackish brown spot on the end of the disc, and the costa and 
apical portion of the wing dusted and dotted, sometimes striated, 
with blackish brown. Hind wings dark brown, tinged with black¬ 
ish. Exp. al. 12 lines.”* 

Larvae answering to this description have been taken by us at 
various places in Central Illinois from the 20th to the last of 
October and from April 26 to June 3, the specimens taken at the 
date first mentioned being already fairly well grown. Larvae placed 
in a breeding cage April 26, emerged before the middle of July. 
The moth was very abundant at the electric light during the years 
1887 and 1888, chiefly in the month of June, collections ranging 
from the first of that month to the second of July. None were 
taken at any other time. 

This larva constructs a silk-lined burrow in the earth, from a 
few inches to two feet in depth, commonly terminating in a little 
chamber, and opening above in a webbed mass of earth or rubbish 
into which its silken lining is extended. This web worm is 
commonest in meadows, but most easily detecte d in cultivated 
lands the first year after grass. AYe have taken it from both corn 
and wheat following sod, and from gardens, hedge-rows, and the 
like. 

*Proc. Phil. Acad. Xat. Sci., 1859, p. 261. 



Another species,* related to the above, the larva of which was 
kot distinguished from it,—has a similar life history. Examples 
f this larva taken April 33 emerged June 17 and 18; while imagos 
fere taken at the electric light—much less frequently, however, 
han the preceding species—from the 4th to the 20th of June. 

Identified by Lord Walsingham, as I am informed by Prof. C. H. Fernald, as Caznogenes mortipen- 
ella Grote. The original description (‘-Canadian Entomologist,” iv, 137, July, 1872) seems to 
ave been made from a single bleached male, and I subjoin another showing the color variations. 

A light-bodied, narrow-winged, pale brown species, the hind wings dusky, and the fore wings 
pecked? spotted, and minutely barred with dark brown or black. Wing expanse varying from 25 
lm. in the smallest male to 34 mm. in the largest female. 

In the male the general color is light wood-brown, brownish gray with a tinge of yellowish, or a 
aler °ray, the best preserved specimens sometimes with a slight violaceous suffusion. The strongly 
scurved palpi, reaching to the base of the abdomen, fuscous at base, otherwise grayish brown, with 
lackish scales, darker on the terminal segments. 

Fore wing commonly more embrowned at base of costa and towards tip, but frequently with a 
iirly well-defined marginal paler area. The posterior and inner part of the wing usually paler than 
ae rest. The dusky markings commonly sharp, but almost indescribably variable, always showing 
9tron°- tendency, however, to the formation of four or five rather conspicuous subquadrate blotches 

lony tSe middle"of the wing, which sometimes fuse to form a zigzag band, as in the figure (PI. vi. 
o-. 1). The two most persistent of these blotches are behind the middle, and at the outer end, of 
ae discal cell. The costal region is commonly more or less closely barred with black, and some- 
imes the posterior margin also, and these lines may extend across the outer third of the wing to 
arm four or five irregular transverse bands. A submarginal row of black points, sometimes quite 
istinct, sometimes fusing to an irregular line. Fringe with two dark lines, one at the base and one 
t the tip of the scales. 

Hind wing fuscous, with a bronzed reflection, and slightly paler outwards. Abdomen like]the 
ind wing. Beneath, both wings are uniform fuscous, slightly bronzed, the hinder a little the paler 

The females are larger, with porrected palpi, which are light brown above, darker beneath, 
'he general color of the fore wings "is a slightly reddened brown. 

Described from twenty males and three females. 
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EXPLANATION OF PLATES," 

PLATE I. 

Corn Bill Bugs. 

Fig. 1. The Clay-colored Bill Bug, Sphenophorus ochreus; mag¬ 
nified two and one third diameters. 

Fig. 2. Sphenophorus pertinaxj magnified three diameters. 

Fig. 3. Sphenophorus robustus; magnified three and one third 
diameters. 

Fig. 4. Sphenophorus cariosus; magnified four diameters. 

PLATE II. 

Corn Bill Bugs. 

Fig. 1. Sphenophorus sculptihs; magnified four diameters. 

Fig. 2. Sphenophorus scoparius; magnified three and one half 
diameters. 

Fig. 3. Sphenophorus melanocephalusj magnified three and two 
thirds diameters. 

Fig. 4. Sphenophorus placidus; magnified five diameters. 

PLATE III. 

Corn Bill Bugs. 

Fig. 1. Sphenophorus parvulus; magnified five and one third 
diameters. 

Fig. 2. Sphenophorus minimus; magnified six diameters. 

* All the drawings for these plates were made at the office, by Mr. A. M. Wester*gren. 

* 
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Fig. 3. 

Fig. 4. 

Fig. 1. 

Fig. 2. 

Fig. 3. 

Fifr 4. 

Fig. 1. 

Fig. 2. 

Fig. 3. 

Fig. 4. 

Cutworms. 

The Chocolate-striped Cutworm, Agrotis biccirnea; magn 
nified two diameters. 

The Dingy Cutworm, Agrotis subgothica; magnified two 
diameters. 

PLATE IV. 

Cutworms. 

The Spotted Cutworm, Agrotis c-nigrum; magnified two 
diameters. 

The Greasy Cutworm, Agrotis ypsilon; magnified two 
diameters. 

The Glassy Cutworm, Hadena devcistatrix; magnified two 
diameters. 

The Pink-backed Cutworm, Mamestra meditataj magnified 
two and one third diameters. 

PLATE Y. 

The W-marked Cutworm, Agrotis clandestincij magnified 
three diameters. 

The Clay-backed Cutworm, Agrotis morrisoniana or 
gladiariaj magnified two and one third diameters. 

The Bristly Cutworm Mamestra renigeraj magnified three 
diameters. 

*Thrips tritici; magnified forty diameters, and wing greatly 
magnified. 

PLATE YI. 

Fig. 1. Ccenogenes mortipennella, imago; magnified two diameters. 

Fig. 2. The Burrowing Web Worm, Pseudanaphora arcanella, 
larva; magnified three diameters. 

Fig. 3. The same, side view. 

Fig. 4. The Meadow Maggot or Leather Jacket, Tipula bicornis, 
larva; magnified three diameters. 

Fig. 5. The Burrowing Web Worm, Pseudanaphora arcanella, 
imago; magnified three diameters. 

* In some plates this figure is The Variegated Cutworm, Agrotis saucia. 

I 











Plate 111. 

Fig. i. 

HELIOTYPE PRINTING CO. 

BOSTON, MASS 



on 

ML 

. 



HELIOTYPE PRINTING CO. BOSTON, MASS 



m 











t 

t J 

APPENDIX 
TO THE 

SIXTEENTH REPORT OF THE STATE ENTOMOLOGIST OF 

ILLINOIS. 

CONTRIBUTION 

TO AN 

i 
JJ J 

r\ 

yj none BIBLIOGRAPHY 
OP 

THE CHINCH B 0 

J, 

1785—1888 





INTRODUCTORY NOTE. 

As a necessary part of a systematic investigation of the chinch 

bug from the standpoint of the agriculture of the present day, it 

has been my duty to scan thoroughly its economic literature with 

reference to its origin, its native food plants and its relations to 

nature at large, its spread, its attack upon cultivated crops under 

varying conditions of latitude, climate, weather, agricultural situa¬ 

tion and practice, and the like, and especially its susceptibility to 

preventive and remedial measures. This task has been so laborious 

and so irksome that I would gladly save another the repetition of 

it; and the information obtained, although of very unequal value,, 

seems to me well worthy of re-publication, especially in the interest 

of those who, connected with agricultural experiment stations in 

the states subject to the ravages of this insect, will have in future 

to devise and test measures for meeting its attacks. 

In collecting notes from more or less fugitive agricultural 

literature, I have not thought it best to exercise a rigorous censor¬ 

ship with regard to the accuracy of the matter reported by ordi¬ 

nary observers, or even by entomologists, but have made this 

record, to some extent, a history of error as well as of discovery. 

On the other hand, I have not commonly thought it worth my 

while, or of any benefit to others, to renew the life of unmitigated 

blunders merely because they have happened at some time to find 

their way into print. 

Concerning the reports of the occurrence or absence of the chinch 

bug, and the amount of its injuries from year to year in different 

parts of its area, I have thought it best to give all the informa¬ 

tion in my possession, since this is an important part of the 

material necessary to any thorough study of the relations of this 

insect to weather, crops, and agricultural management. While, of 

course, I have not exhausted the sources of information on this 

topic, I have secured everything bearing on it which I could get 

access to, and have collected, I think, approximately all of any 

interest concerning, the career of this insect in Illinois. 

For the clerical work of this appendix I am indebted to my 

amanuensis, Miss Mary J. Snyder, and to two of my assistants^ 

Messrs. C. M. Weed and John Marten. 
» 

S. A. FORBES. 
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ECONOMIC BIBLIOGRAPHY OE THE CHINCH BUG 

1785-1888. 

1785. 

Vebster on Pestilence, v. 1, p. 279. 

Fields of wheat in North Carolina so 
s to threaten total destruction to the 
itch’s 2d Kept. Ins. N. Y., p. 279.] 

overrun by chinch bug 
grain. [Not seen. See 

1789. 

[organ, Col. George.—Chintz bug-fly. (Annals of Agriculture 

v°20°p 1269] V' U’ P' 471*^ ^Not Seen' See Can* Ellt-> 

1822. 

irby and Spence (An Introduction to Entomology, 1822, ed. 
*_ v- E P- 1/0- [See also ed. 7, 1863, p. 92.] 

.,alJ0 iu, itS ,wheat, and maize from the attack 
f+i Afferent order; which, for what reason I know 

t, is called the chintz-bug-fly. It appears to be apterous and 
■said m scent and color to resemble the bed-bug. They travel 

lvt!hfnTflaCOiUmUS u ,t0 field’ like locusts, destroying 
atJs srnftl f \iy P<o>,Cieef ’ bllt ^i611' miuries are confined to the 
ates south of the 40th degree of north latitude. From this ae- 
nt the depredator here noticed should belong to the tribe of 

at livS’ bv l S6emSi 'iery difficnlt t0 conceive how an insect 

ints so totally?’,0n aWl ,RS "° mandlbles could destroy these 

1831. 

IY, TBOMAS —Lygwus leucopterus. Descriptions of new Species 
Heteropterous Hennptera of North America, Dec., 1831, 

Eh. (Reprinted m Trans. N. Y. State Agric. Soc. 1857 n 
. 774; and in Complete Writings of Thomas Say, v. 1, p. 320) 

Original description (written at New Harmony, Ind.) from a 
g e specimen taken on the eastern shore of Virginia.* 

KThe 
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1837. 

New England Farmer, v. 16, p. 21. 
Note of the prevalence of the “chintz bug” in Cumberland Co., 

Va. (See Howard’s Bibliographical List, Bept. [U. S.] Commiss. 

Agric., 1887, p. 84.) 

1839. 

Gibbes, W. S.—[The Chinch Bug.] (Albany Cultivator, ser. 1, 

v. 6, p. 103.) 
Writing from South Carolina, Mr. Gibbes mentions the appear¬ 

ance “within the last two years” of a pest called in Virginia the 
chinch bug. He describes the insects as similar m size and shape 
to the “small black flour weevil,” and says they can fly, but do 
so reluctantly. “They penetrate the stalks and suck them to death. 
His oat crop was totally destroyed; early wheat escaped, but t e 
late was injured. After small grain was harvested, corn covered 
with myriads of the bugs. Burned over part of field first infested. 
[See Fitch’s 2d Piept. Ins. N. Y., p. 278.] 

Jeffreys, J. W.—[“The Hessian Bug.”] (Albany Cultivator, ser. 

1, v. 6, p. 201.) 
Destroyed crops of wheat in Orange Co., N. C., in 1781. [Not 

seen. See Fitch s 2d Dept. Ins. N. Y., p. 278.1 

1845. 

Prairie Farmer, Sept,, 1845, v. 5, p. 227. 
A Hancock Co. correspondent writes that “some [wheat] fields 

are a good deal injured by the bug or fly.” Migrates from winter 
wheat to spring wheat, then to oats, and finally to corn, -travels 
like army worm, but is harder to stop. A neighbor plowed ditch 
around corn field and put in ashes, but it did no gooo. 

Prairie Farmer, Oct., 1845, v. 5, p. 254. Chintz Bugs. 

A farmer in Knox Co. reports that “chintz bugs” are eating 
up wheat and doing extensive damage. -‘They appear m myriads, 
defying all endeavors at extermination.” 

Prairie Farmer, Nov., 1845, v. 5, p. 269. A Mheat Insect. 

Report of the appearance of “a small fly, a little more than 
one eighth of an inch in size,” in Will Co., Ill., upon wheat, caus¬ 
ing heads to turn wdiite. Migrates from wheat to corn—largely 
destroying the latter—and then to young wheat, which it eats 
off just beneath the surface of the earth. In all stages of giow 
Ground perforated by them. Smell like bed-bug. “The ant-eatei 
[Clirysopa or coccinellid?] which preys on the aphids preys alsc 

on this insect.” 
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Hadley, J.—Chinch Bags. (Prairie Farmer, Dec., 1845, v. 5, p. 287.) 

Writes from Tazewell Co., that the bugs appeared about wheat 
roots in June and got their growth in about two weeks. Eggs 
laid in ground and hatch in about six days. Supposed to be five 
or six generations a season [!]. No young in November. Two or 
three acres of fall wheat destroyed at time of writing [November], 
and bugs still at work. “They work entirely on the roots of it 
now, but in summer and early fall devoured roots, stems, and 
leaves.” Reported as injurious about five years previous. 

The editors illustrate the insect, and state that it is the same 
as that described in November issue (p. 269). No new marauder, 
having been for many years in Southern and Southwestern States. 
Particularly troublesome in Virginia several years since. 

[For notes of still earlier occurrence in Illinois, see “Insect Life,” 
v. 1, No. 8, p. 249.] 

1846. 

Fitch, Asa.—On the Wheat Fly and Chinch Bug. (Ohio Culti¬ 
vator, Feb. 1, 1846.) [Not seen.] 

Manlove, J. B.—Chinch Bugs. (Prairie Farmer, x4pr., 1846, v. 6, 
p. 128.) 

Writes from Schuyler Co., Mar., 1846, that millions of bugs are 
preying on wheat-fields. “Any time during the winter, when frost 
has not prevented, the surface has been alive with myriads of all 
sizes and different colors and ages” [?]. “Commence with a corn 
field and take all as they go.” 

Prairie Farmer, Apr, 1846, v. 6, p. 129. Chinch Bugs. 

Editors are informed that this insect first appeared in Hen¬ 
derson Co. in 1845, and that “every warm spell [during the win¬ 
ter] awakens him to life.” Piece of wheat on new land slightly 
damaged, while an adjoining one was three fourths destroyed. 
Letter from T. W. Harris states that this insect is probably his 
Phytocoris lineolaris. 

Newsom, David.—The Chinch Bug. (Prairie Farmer, June, 1846, 
v. 6, p. 184.) 

'W rites from Sangamon Co. that millions of bugs were observed 
in fall of 1844. In June, 1845, appeared in wheat, and did great 
damage. Migrated to corn, then to prairie grass, weeds, “or any 
plant that had any substance in it, till all was dried up.” Injured 
early sown wheat to some extent [in fall]. Did not attack oats, 
clover, or timothy. Hibernated under corn shocks, clods, rails, etc. 
Two hundred bushels of shrunken wheat obtained from thirty-five 
acres. 



8 

Fabrell, W. E. Chinch Bugs. (Prairie Farmer, Aug., 1846 v 6 

Writes from Cass Co., July 11, 1846, that winter wheat is very 
hne. JNot a field of spring wheat worth cutting, because of chinch 
bugs. Migrate from wheat to corn and oats. Killed several acres- 
oi corn. 

Pbaibie Fabmeb, Sept,, 1846, v. 6, p. 265. The Wheat Crop. 

“The ‘Alton Telegraph’ says: ‘We regret to add that the chinch 
bug—a destructive insect hitherto but little known in Illinois— 
has. made its. appearance in large numbers in this and the neigh¬ 
boring counties, and attacked the corn and other late crops.’ ” 

Pkaibk Farmer, Oct., 1846, v. 6, p. 326. The Chinch Bug. 

Replying to query of correspondent, editors say they can add 
nothing to what was stated in 1845, and ask experience of other 
i eaciers. 

1847. 

Julian, I.—Chinch Bugs. (Prairie Farmer, May, 1847, v. 7, p. 150.) 

Writes from Linn Co. Ia„ Mar., 1847, that chinch bugs first 
appeared there m 1846, “materially injuring the spring wheat, and 
in some instances the corn crop.” 

Hess, D.—Chinch Bug. (Prairie Farmer, July, 1847, v. 7, p. 211.) 

"Writes from Clinton Co., la., of an insect, in corn and wheat. 
-Evidently confounds the chinch bug with the Hessian fly, both of 
vhich insects seem to have been present. From the description 
editors identify insect as the chinch bug. 

Prairie Farmer, July, 1847, v. 7, p. 216. The Wheat Crop. 

The fly, the chinch bug, and other unknown insects are doing- 
much damage [to wheat] in particular sections.” 

1848. 

Ball,. J.—Chinch Bug. (Prairie Farmer, Sept., 1848, v. 8, p. 294.) 

Writes froin Lake Co., Ind., that chinch bugs are doing much 
c amage, especially on late-sown spring wheat. Bugs present two 
years Deiore. 

1850. 

Prairie Farmer, Aug. 1850, v. 10, pp. 240, 241. The Crops. 

In a summary account of crop conditions in Illinois, editors 
quote from various local papers accounts of chinch-bug injury: 

Kane County Democrat: General panic prevails because of 
bugs. May not have enough wheat for home consumption. 

Aurora Beacon: Spring wheat likely to prove a total failure. 
Corn and oats also attacked. 
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some neigborhoods is 

Mi. Morris [Ogle Co.] Gazette: Chinch buss destroy!™ 
greater portion of spring wheat. -Also have a fine taste for green 

Bureau Advocate: Spring wheat in 
suffering very much from chinch bugs. 

Prairie Farmer, Aug., 1850, v. 10, p.J245. 

“Sweeps -lean as1 * °f "h"10]} bUig’ with p001' wood-out. 
„ram in invrhA ” # T7enng the plants of ^heat or other 
fwo f uyi d *A F„ire llad been proposed as a remedy and were 

“Habitsaand 6, ^°re v applyi,ng lt editor thinks it would answer 
■Habits and peculiarities are but imperfectly understood.” 

W" J' Teat68 “ ^ C°Untry- (Prairie Fanner, Sept., 1850, v. 10, 

reported8' depredations of chi“°h bugs less serious than have been 

Prairie Farmer, Sept., 1850, v. 10, p. 278. The Wheat Crop. 

From Kane Co., July 13, “Practical Farmer” writes' “Sririno- 
»heat is materially injured, and in some instances totally'destroyed 

depredations of a new enemy in the 4ape o/S 

‘ * * J prevent' thUw. “0t b"TT °,ver the fields in' the fall 
pre\ent tiieir increase and development?” 

Jobinson, Solon.—(Prairie Farmer, Sept., 1850, v 10 p 279 ) 

otglaTZ^fthfte^ 17thfe°krr ** “T"* 
han wheat. They are attacking the oats and corn. “°W bUgS 

jEBaron AVrLLiAM.-The Chinch Bug. (Prairie Farmer, Sept., 

Ins. N Y.; h> 288, ?8e|)m by Flt0h in his 2d Rept‘ 

"Writes from Geneva. Kane Oo Ancr pi 7- 1 

i ii 1 s scarcely probable that any preventive or rpmorlr 
their devastations will ever be discovered’’ Hopes nature 

y have provided some parasitic insect for this species “whose 

human controT” Se6“ t0 b® S° wholly removed from the reach 



Prairie Farmer, Oct., 1850, v. 10, p. 320. The Chinch Bug. 

Editors recommend for trial mixing fall wheat, two quarts 

to the Bushel, with seed spring wheat. Latter, coming up first, 

“soon becomes tough,” while former is slower and more tender 

for bugs to work on. Similar method of sowing fall wheat advo¬ 

cated. ~ An informant had practiced it three years and considered it 

an infallible remedy. 

1851. 

Prairie Farmer, Feb., 1851, v. 11, p. 56. Season and Crops of 

1850. 

“In some half dozen counties of Northern Illinois, including 

Kane, DuPage, Will, and DeKalb, the wheat crop was attacked by 

the chinch bug in most extraordinary numbers,. and the greatest 

devastation was the result.” Corn crop injured in some places. 

Prairie Farmer, Aug., 1851, v. 11, p. 335. The Chinch Bug. 

Editorial note stating that the bug has within two or three 

previous years been injurious in Will, DeKalb, Kendall, Kane, 

DuPage and McHenry counties. Attacks wheat, oats, corn, and 

grass. Not reported in 1851. “The great amount of water has 

been favorable to their destruction.” 

Harris, T. W.—Chinch Bug (Rhyparochromus devastator). (Al¬ 

bany Cultivator, Dec., 1851, v. 8, No. 12, pp. 402, 403.) [Not 

seen.] J * 

Harris, T. W.—(Insects Injurious to Vegetation, ed. 3, p. 198.) 

Gives a description of young and adult chinch bug from living 

specimens. Says, “It is a mistake that these insects are confined 

to states south ol 40 , for I have been favored with them by 

Prof. Lathrop, of Beloit College, Wis., and by Dr. LeBaron, of 

Geneva, Ill.” Appear in June on wheat and in all stages during 

the summer “on all kinds of grain, on corn, and on herds-grass. 

Some continue alive all winter in places of concealment. 

1854. 

Vawter, Wm.—Season in Missouri. (Prairie Farmer, Sept., 1854, 

v. 14, p. 326.) 

Writing from Monroe Co., Mo., says, “The, chinch bug, in some 

•sections, destroyed the corn and wheat crops.” 

1855. 

Prairie Farmer, Jan. 3, 1855, v. 15, p. 36. The Chinch Bug. 

The “Warsaw Express” reports this pest as very plentiful in 

Hancock and McDonough counties the past season. Thinks that 

as the bugs have no power of locomotion except their legs, plow¬ 

ing, say, ten furrows around a field will keep them out. 
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Prairie Farmer, July, 1855, v. 15, p. 206. Insects. 

Statement that chinch bugs are troublesome in Kane, DuPage, 

and DeKalb counties, and that they have been reported farther 

southward. 

Strattan, M. E.—Jasper County. (Prairie Farmer, Aug., 1855, 

v. 15, p. 257.) 

Chinch bugs almost ruined the crops last year in Jasper, Clay, 

Richland, Effingham, and Cumberland counties, and did considerable 

damage elsewhere. Large amount of stock perished with hunger, 

and breadstuff is difficult to procure because of light yield due 

entirely to the chinch bugs. They destroyed many acres of oats, 

and then concentrated upon the corn about the time of silking, 

killing it completely. 

Smith, E. C.—The Chinch Bug. (The Cultivator, Aug., 1855, ser. 

3, v. 3, pp. 237,238.) 

Writes from Christy’s Prairie, - Co., Ind., that the 

chinch bug appeared in his vicinity about nine years ago. Goes 

apparently from wheat stubble to corn and other crops. Begins 

breeding in May, and correspondent thinks it probable that it is 

produced in regular succession throughout the entire season. Said 

to destroy great quantities of the growing crops by sucking juice 

from the plants. The ravages of five years—1851-55—are de¬ 

scribed. 

Fitch, Asa.—[The Chinch Bug.] (The Cultivator, Aug. 15, 1855, 

ser. 3, v. 3, pp. 238, 239.) 

Commenting on the above article by Mr. Smith, Fitch reports 

his personal observations on the chinch bug in Northern Illinois 

the year before, when he found the insect in myriads over a large 

district of country. Discusses the origin and meaning of the com¬ 

mon name; mentions “Mormon louse” as a popular name in North¬ 

western Illinois; and refers to Say’s original description under the 

technical name Lygceus leucopterus. Refers the species to the 

more recent Micropus of Spinola. 

Ide, L. H.—Hedges and Chinch Bugs. (Prairie Farmer, Sept., 

1855, v. 15, p. 284.) 

Reports chinch bugs as having been very destructive to wheat. 

After wheat harvest went to corn, some of which is being severely 

injured. * Have been worst on late-broken prairie sod, where 

wheat was injured by freezing in May. 

Prairie Farmer, Sept., 1855, v. 15, p. 296. Chinch Bugs. 

Reports great consternation in Coles Co., and in counties ad¬ 

joining, on account of the chinch bug. Some farmers selling out 

and leaving for Iowa and Kansas. Bugs reported in Pike county. 
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1856. 

Fitch, Asa.—[Insects] Infesting Field Crops. 1. Wheat. Af¬ 

fecting the Stalk. (Second Kept. Ins. N. Y., pp. 279-297.) 

An elaborate article on the Chinch Bug (Micropus leucopterus), 
treating of its early history, distribution, life history, injuries, and 

remedies. Three ' specimens taken in N. Y. Nine varieties de¬ 

scribed. False chinch bugs described. 

1857. 

Prairie Farmer, April 9, 1857, v. 17, p. 113. 

A correspondent says, if spring wheat is sown as soon as the 

frost is out of the ground it will escape destruction by chinch bug. 

Prairie Farmer, Aug. 13, 1857, v. 17, p. 262. 

Chinch bugs doing much injury in Brown county. 

Signoret, V.—Essai Monographique du Genre Micropus, Spinola. 

(Ann. Soc. Ent. de France, V., ser. 3, p. 31.) 

r “A technical description from specimens received from New 

York and Cuba.” [Not seen. See Howard’s Bibliographical 

List, Kept. (IT. S.) Commiss. Agric. 1887, p. 85. ] 

1858 

Prairie Farmer, July 23, 1858, v. 18, pp. 23/, 241. 

A correspondent from Wafren county reports that wheat is being- 

injured by rust and chinch bug. 

Item from “Polo Advertiser,” of July 15, saying that chinch 

bug and rust are making sad havoc with the wheat. 

Emery’s Journal of Agriculture, July 22, 1858, v. 2, p. 55. Wheat, 

Corn, Oats, Grass, and Berries, in Egypt. 

A Marion county correspondent mentions a report that the chinch 

bug and the Hessian fly have injured some fields of winter wheat. 

Prairie Farmer, July 30, 1858, v. 18, p. 249. 

The “Marion County Advocate” for July, 21, reports the chinch 

bug as seriously damaging corn. 

Prairie Farmer, Aug. 13, 1858, v. 18, p. 264. The Grain Crop 

of 1858. 

From Lee and McHenry counties, correspondents report wheat 

injured by rust, blight, and chinch bug. 

Hinkley, H.—Yheat Raising. Chinch Bug. (Emery’s Journal 

of Agriculture, Sept. 16, 1858, v. 2, p. 182.) 

Last year chinch bugs not present on newly-opened prairie 

farms. This year they appeared in myriads just after harvest, and 

have attacked sorghum and destroyed second sowing of millet. They 
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are thick upon both sod corn and old corn. A neighbor lost sev¬ 

eral thousand strawberry plants on account of this pest f?]. Manv 

farmers are deterred from sowing wheat lest they lose their seed 

Offers to contribute one hundred dollars to a reward fora success- 

ful exterminator of the pest. Deep plowing, burning weeds and 

stubble, and ditches of water, useful remedial measures, but not 
universally applicable. 

Emery’s Journal of Agriculture, Sept. 30, 1858 v 
Patent Office Seeds. 

2, p. 216. 

. ‘Edl^oi:s state that an “original package” of “Red Tuscany Wheat” 

imported and distributed by the Agricultural Department of the 

U.#S. Patent Office, on being opened in their office, was found 

ahve with chinch bugs [Fitch’s plate cited in confirmation], the 

wheat being bored through by these active pests [evidently weevils]. 

Emery’s Journal of Agriculture and Prairie Farmer, Oct. 7 

mi 8,Vr’ \ Emery’s Jour.; v. 18, Prairie Farmer], p. 228. 
lhe Chinch Bug. 

A correspondent, writing from Rockford, says that the chinch 

bugs have been m that vicinity for eight hr nine years, doing 

mo1re°r 11?s,s damage. Mentions some points concerning habits 
and life history of^ the pest, saying that eggs are not laid there 

befoie the middle of June [?]. Recommends clearing land of corn 

sta ks and rubbish; plowing under, deep, small grain stubble; 

and lolhng small gram as soon as sown and when four or five inches 

high Keeps them out of corn by leaving a vacant strip of twenty-five 

or thirty feet between it and small grain, which he sows to corn or 

ts about the middle of June. This affords a hiding place and 

fresh food until adjacent corn is out of the way. 
/ 

Hinkley H.-Items from Dr. Hinkley. (Prairie Farmer, Nov. 4, 
1858, v. 18, p. 291.) 

Heavy rain and frost have made the chinch bug scarce. 

Nichols, O. B.—Chinch Bug. A Plan to get rid of them. (Em- 

iq^q J™d Agriculture and Prairie Farmer, Dec. 2 
1858, p. 354.) 

Has sowed twenty-two crops of wheat and oats in Clinton 

-ounty, and has never lost one by the chinch bug or been 

tamaged to the amount of twenty dollars. In the fall plows 

andei all weeds and grass that can be reached with the plow 

urns in sheep and cattle to eat out the fence corners’ growth 

<SeriW1nh a fence corners where stock cannot be 
.ilowed. leeds all corn fodder and straw to stock, leaving nothing 

n he place for bugs to harbor in. Has never known them to 
'inter m timothy or any tame hay. 



14 

1859. 

Thomas, Cyrus.—Chincli Bug. (Prairie Farmer, Jan. 27, 1859, y 
19, p. 52.) 

Combats the presumption of the editor of the “Ohio Cultivator 

that chinch bugs do not hibernate but die off aftei depositing 

their eggs. Recommends burning stubble, straw, and corn stalks 

as being an effective measure, if Fitch is correct as to wintering 

habit of insect. Thinks cutting and shocking corn may affort 

them good winter shelter. On the other hand, he cites Fitch s quo 

tation from the “Southern Planter, to the effect that the egg 

are laid in the fall, lying in the ground till hatched by the warm! 

of spring. 

Thomas, Cyrus.—The Chinch Bug. (Prairie Farmer, Feb. 10, 1859 

v. 19, p. 84.) 

Figure of imago copied from Fitch. Short description of adull 

taken chiefly from Say and Fitch, but with specimens before hin 

—probably Fitch’s immcirginatus. 

Prairie Farmer, Feb. 10, 1859, v. 19, p. 84. Chinch Bug Othe 

Testimony. 

A correspondent confirms the then mooted point of the liibei 

nation of the chinch bug. 

Prairie Farmer. Record of the Season.* 

June 2, 1859, p. 345. Christian Co. Chinch bug reported a 

damaging wheat locally. July 14, 1859, p. 24. AanAuAcc C( 

Chinch bugs quite numerous in spring wheat. July 28, loo. 

pp. 56, 57. Ford Co. (13).t Chinch bug doing some dan 

age in late-sown wheat, and working some on corn. hj 

serious damage to the latter. La Salle Co. (16). Scaicel 

more than a fourth of the fields of spring wheat will be harvester 

owing to chinch bugs and drouth. Aug. 4, 1859, p. 73. Kankake 
Co. (25). Corn is being ruined in some places by chinch bug: 

Kendall Co. (24). Protracted drouth; and wheat, oats, and cor 

ravaged by chinch bugs. Lime is being scattered around crops t 

some extent, but is not reported effective. Aug. 11, 1859, p. 8< 

Ford Co. Spring wheat, owing to drouth and chinch bugs, wi. 

not average six bushels per acre. Rain only wTill save the cori 

Aug. 18, 1859, p. 105. Ogle Co. (8). Wheat and oats all cut, an 

good. Chinch bug destroying corn next to wheat. Very dry sine 

May 26. Aug. 25, 1859, pp. 120, 121. The “Ogle County Kt 

porter” gives an instance of one farmer who checked progiess c 

chinch bugs in corn by a line of air-slaked lime. Boone Co. (la 

* When name of state is not given, Illinois is to be understood. 

t When, in these summaries, the date of the report varies more than a week fiom 'hat of tl 
paper containing it, figures in parenthesis indicate the date of the report. 
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Spring wheat in town of Flora a fair crop in spite of chinch 
bugs and drouth. Sept. 1, 1859, p. 137. Bureau Co. Much chinch- 
bug injury to wheat and some to corn. 

Pettys, Geo.—Eats and the Chinch Bug in the Fields. (Prairie 
Farmer, July 20, 1859, v. 20, p. 50.) 

Chinch bugs numerous in wheat. To protect corn sow imme¬ 
diately barley, other grain, or Hungarian, in five or six rows 
of corn next to wheat. This will detain the bugs until corn is 
out of their way. Cut a strip of wheat very green along the corn, 
set it off, and plowT deep as quickly as possible. Early fall plow¬ 
ing a good measure. 

Prairie Farmer, July 28, 1859, v. 20, p. 56. Editors’ memoranda. 

From exchanges and the reports of correspondents, editors 
judge that chinch-bug ravages are extended, and that while in 
most cases the insects appeared too late to affect wheat seriously 
they are doing alarming injury to corn. 

Prairie Farmer, Nov. 3, 1859, v. 20, p. 277. The Use of Quails. 

William Norton’s testimony, as given in the “Cincinnati Arti¬ 
san,’’ cited to prove the value of the quail as an insect destroyer. 
In the crop of one, among other species, one hundred chinch bugs 
were found that “still retained their individuality,” while there 
seemed to be hundreds more reduced to a mass. 

1860. 

Walsh, B. D.— [A Lecture on Insects.] (Prairie Farmer, Jan. 26, 
1860, v. 5, n. s., p. 55.) 

“The chinch bug could be destroyed by clean farming—by keep¬ 
ing all litter burned up clean, or placing it in a compost heap. 
Eain water is not relished by them.” 

Moortons, C. E,—Chinch Bugs on Wheat and Corn. (Prairie- 
Farmer, March 15, 1860, v. 5, n. s., p. 161.) 

Where a stalk of corn grows among grain, immediately about 
the stalk the grain is not injured by the bugs. When wheat is 
sown by the side of corn there is a strip not injured in the least [? ]; 
hence, the following remedy for chinch bugs in wheat: Prepare 
the ground in fall and sow as early as possible in spring. About 
June 1 run furrows through the wheat ten or fifteen feet apart 
and drill in corn. When the wheat begins to ripen the bugs 
will leave the wheat and go to the corn. To keep them from corn 
adjacent to wheat prepare and sow thick with corn a piece of land 
between the two crops of sufficient size to induce them to collect 
in it. When this is done throw dry straw among the corn and 
fire it. 
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Prairie Farmer. .Record of the Season. 

* 11 "i ... ^ . Coles Co. Little spring wheat 
™ as £ 1S re£arded as a harbor for the chinch bus. 
May 17, I860, p. M3. LaSalle Co. “No wheat sowed; chinch fly 
destroys it entirely.” June 7, 1860, p. 360. Iroquois Co. Chinch 
bugs are ruining one piece of writer’s wheat already. Never saw 
wheat and oats look _ better. June 28, 1860, p. 413. Cook Kan- 
mte aud DeKalb Co's. Chinch bugs present. July 5, 1860, p. 
lb. Kankakee Co. Numerous in spring grains. July 12, 1860* 
p. 25 Iroquois and Knox CoIn wheat. July 19, 1860, p 41 
Marshall Co. Injuring small grain. Wheat crop light on account 
of chinch bugs and drouth. Aug. 30, 1860, p. 137. Marion Co. 
(Centraha). Doing great mischief to corn. 

. w0\- July 19, 1860, p. 41. Clark Co. Injuring small grain. 
Aug 23, 1860, p. 120. Burlington. Sorghum much damaged by 
drouth and chinch bugs. 

Prairie Farmer, April 12, 1860, v. 5, n. s., p. 228. Entomological 

A correspondent of the “Rockford Register” keeps chinch bugs 
out ot his corn by sowing, about June 1, a strip of Hungarian 
grass a rod wide between coni and all small grain. The bugs 
like it better than corn and will not leave it, yet do not damage 
it seriously for hay. Has had eight years’ experience with this 
measuie. To prevent ravages in wheat, sowt early in March so 
that the grain will get past the milky stage before the bug com¬ 
mences to work in great numbers. 

Prairie Farmer, Sept. 6, 1860, v. 6, n. s., p. 152. Questions and 
Answers. 

Clean farming best remedy for chinch bugs. Slaked lime may 
be mixed with old straw-stack bottoms when putting in compact 
neaps. Keep back yard tidy, stables clean, rails and fence boards 
picked up, and roadside free from weeds. If “strawy” manure is 
used, plow it under. Farmers must all adopt these precautions 
to have them effective. 

Andrews, C. N.—[Extract from lecture delivered before the Win¬ 
nebago Co. Agricultural Society in 1860.1 (Prairie Farmer, 
Oct. 25, 1860, v. 6, n. s., p. 259.) 

Relieves that the chinch bug commences its work in small cir¬ 
cumscribed patches, analogous to ant hills, and that by some top¬ 
ical application to these colonies the insects may be destroyed be¬ 
fore they multiply and scatter. Recommends camphor and cor- 
iosi\e sublimate; also a strong suds made with whale-oil soap. 

Prairie Farmer, Nov. 22, I860, v. 6, n. s., p. 322. Entomological 
Notes and Extracts. 

A correspondent says that only the female survives the winter. 
[ Erroneous. 1 
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Fitch, Asa.—Address on our most Pernicious Insects. (Trans 
N. Y. State Agric. Soc., 1859, v. 19, p. 590.) 

Say®' tbe mid?e> *he j?int worm, and the chinch bug, work on 

insects! Cr°P ln Amenca t0 an extent unparalleled by European 

1861. 

Praieie Farmer, Feb. 21, 1861 v 7 n <3 iiq tt n At • i Ar uux> v- h R* s., p. no. Hungarian 
Grass vs. Chinch Bugs. ® 

A correspondent from Kankakee county thinks that a strip of 
. ungarian grass ten feet wide is a sure protection to corn adi'a- 
penf t? mfested wheat. He sowed Hungarian, thick, about the 
hist of June, and although the bugs were very numerous and left 
the wheat at harvest, they did not get more than two feet into 

See ^ext^tem11] ^D°ubtless comPleted development and took wing. 

Prairie Farmer, Man 21, 1861, v. 7, n. s., p. 182. Chinch Bugs 
vs. Hungarian Grass. b 

'o-,r^ccfrresp0ncle?t-says tl]at when cbinch bugs prevail, Hungarian 
g ass is as uncertain as wheat and barley and timothy and clover 

above ] aCr6S between corn and wlleat was all eaten up. [See item 

PEAIRandFBuSE’ APdl 25’ 1861’ Y- “• S- IX 365' HunSarian 

oiA+v.C-°7eSR°ndent mentioned above, under “Prairie Farmer” Feb 
f.I’ *11 ,s the experience given under date Mar. 21 may be due to 

enough'1 mann6r °f sowmg the Hungarian—too early and not thick 

Thomas^Ckujs.—Entomological^Notes. No. 1. (Prairie Farmer, April 

l)A“cdeDtal me.“tion of the enormous increase of the chinch bug 

faWc, H ‘T® 14 rfi unno.tlced as a destructive insect, slovenly 
agriculture being held partly accountable for the fact. * 

Prairie Farmer. Becord of the Season. 

- Aug. 15, 1861, v. 8, n. s., p. 89. Peoria Co. Late-sown wheat 
taken by bugs Aug. 29 1861, p. 121. Whiteside Co. Chinch 
bugs and rust damaged wheat. 

Iowa. Aug. 15, 1861, v. 8, n. s., p. 89. Van Biiren Co. A 

i^e1 firsttr°ted' hlf corn b^ Paring boiling water over every hill 

1861 n 158 nSt tr -he b?F had fairly eutered- Sept. 12, 
w° iCC?eS’Penry’ Jeffers°n> Louisa, Lucas, 

bn„s an’d IP peU° C0S' Wheat croP lniured very much by 

S. E.—A 2 
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Wisconsin.—Aug. 29, 1861, p. 121. JRock Co. Much wheat has 
been ruined by chinch bugs. Sept. 12, 1861, p. 15b. 11 alworth 
Co. A late spring and June drouth delayed harvest and gave the 

chinch bugs a feast. 

Illinois Farmer, Aug. 1861, y. 6, p. 239. An Unofficial Look* 

among the Farms and Nurseries. 

The chinch bug ranked as a permanent enemy.. From wheat 

stubble proceeds to corn. Constant stirring of soil best known 
protection to corn. Hungarian grass apparently an attractive food 

plant. 

Walsh, B. D.—The Chinch Bug. (Insects Injurious to Vegeta¬ 
tion in Illinois, pp. 14-17. Also published in Trans. Ill. 

State Agric. Soc., 1859-60, v. 4, pp. 346-349.) 

Species said to be “inany-brooded, like the common house fly, and 

to hibernate on farms about fences. Well to burn along the fences 
in winter. Single bug may become parent of 50,000. Plowing 
wheat stubble as soon as crop is cut recommended. Four cocci- 

nellids said to prey upon it. Dry weather favorable and wet 

weather unfavorable to it. 

1862. 

Prairie Farmer, Feb. 1, 1862, v. 9, n. s., p. 68. 

Statement that chinch-bug ravages may be prevented by sow¬ 

ing wheat early. 

Huffman, G. B.—That Coffee in Effingham County. (Prairie 

Farmer, Feb. 1, 1862, v. 9, p. 65.) 

Incidental mention: “The army worms were gone * * * Amt 
the ground was covered with chinch bugs. They went into corn. 

Phelps, Wilson.—Rye with Wheat, for Chinch Bugs. (Prairie 

Farmer, April 19, 1862, v. 9, p. 241.) 

Reports that a friend saved his wheat from the chinch bugs by 

sowing rye with it. 

Prairie Farmer. Record of the Season. 

June 14, 1862, v. 9, n. s., p. 377. South Pass, Union Co. 
“The fly is injuring many [wheat] fields seriously, and in some in¬ 
stances the chinch bugs appear in the same fields.” July 5, 1862, 

p. 9. Christian Co. Some complaint of chinch bug in spring 
wheat. July 12, 1862, p. 25. Hancock Co. (Warsaw). Spring 
wheat will not be worth cutting* July 26,1862, pp. 52, 57. Macon Co. 
Large pieces of fall wheat were turned under because of chinch- 
bug attack and pat into corn (“which the chinch bug will take”), 
and other pieces have been plowed up for corn next year. 

* When cause of damage to crop is not specially mentioned, the chinch bug was’definitelv re¬ 
ported as the cause. 
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Henry Co. Spring wet and cold; June wet and dry by turns; 
July alternately wet and hot. Wheat, in consequence, so weak¬ 
ened by rust and scab or spot, that chinch bugs and other insects, 
with blight and smut, will greatly reduce crop. Warren Col 
Has heard of but one piece of spring wheat not infested by the- 
chinch bug. A great deal will be uncut, being entirely taken by 
bug and fly. The chinch bug appears in wheat on new ground 
never before cropped. Aug. 9, 1862, p. 89. Carroll Co. [July 30]. 
Wheat damaged considerably in the past week or two. Aug. 16, 
1862, p. 105. Mercer Co. Early-sown wheat fair where the chinch 
bug did not destroy it. Stark Co. Wheat was much injured, and 
corn attacked in some localities. 

Iowa.—July 5,1862, p. 9. Van Buren Co. Most of the spring wheat 
eaten up by chinch bugs. Aug. 2, 1862, p. 73. Jefferson Co. 
Spring wheat destroyed. Van Buren Co. Chinch bugs mostly 
destroyed in corn by heavy rains. Aug. 23, 1862, p. 121. Much 
injured wheat in central part of State. Oct. 4, 1862, p, 217, 
Fayette Co. Wheat light on account of chinch-bug ravages. 

Prairie Farmer, June 14, 1862, v. 9, n. s., p. 376. Wheat Pros¬ 
pects. 

“We have before us reports from more than twenty counties in 
this State and Iowa, giving alarming accounts of the ravages of 
the Hessian fly and chinch bug. Many fields are being plowed 
up and planted to other crops, and a large number of acres not 
so treated will be left uncut.” 

1863. 

Prairie Farmer, Feb. 28, 1863, v. 11, n. s., p. 135. Questions 
and Answers. 

“We have been sadly afflicted the past year with chinch bugs. 
* * * . In cutting some hickories in my field I found these same- 
bugs thirty and forty feet up the trees, under the bark and in 
the season cracks.” 

M alsh, B. D.—Hessian Flies and Chinch Bugs. (Prairie Farmer 
Mar. 28, 1863, v. 11, n. s., p. 196.) 

To a correspondent’s question as to whether bugs found in 
hickory bark thirty or forty feet up the trees were genuine chinch 
bugs, he replies that they were probably an insect which resembles 
that _ bug. Point cannot be determined without examination of 
specimens. Mentions the usual hibernating places of the chinch 
bug in Northern Illinois, but says he has occasion all v found them 
in moss upon trees. 

Prairie Farmer, Apr. 11, 1863, v. 11, n. s., p. 226. The Chinch 
Bug. 

Last year, finding that chinch bugs were likely to ruin his 
vheat, Mr. Michael Hopps, of Lyonsville, Cook Co., remembering 
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that in the old country he had frequently rid plants cf insects by 
the use of gas lime, decided to try it on the chinch bugs, and, 
purchasing a wagon load, sowed it broadcast on the wheat, six to 
seven bushels per acre. The bugs left immediately and his wheat 
was saved, while that of his neighbors was nearly ruined. He 
also completely protected a corn field which was adjacent to in¬ 
fested wheat by dropping a handful of the gas lime on each hill. 

Prairie Farmer. Record of the Season. 

May 30, 1863, v. 11, n. s., pp. 345, 352. Iroquois (19) and 
Winnebago ( 20) Co’s. Chinch bugs very numerous. June 6, 1863, 
p. 361. ^ La Salle Co. Chinch-bug depredation commencing. June 
20, 1863, p. 393. Champaign. Co. Wheat and oats looking well, 
out chinch bugs are appearing and seem likely to ruin spring 
wheat, as they have, the most of it, for the last four years. 
Jul} 11, 1863, p. 25. Bureau Co. (June 29). Some pieces of 
spiing wheat damaged. Hancock Co. Spring wheat nearly ruined 
by drouth and chinch bugs. Warren Co. Wheat injured. July 
18, 1863 p. 41. Henry, Logan (9), and Piatt (7) Co’s. Some 
chinch bugs m wheat, but little injury as yet. July 25, 1863, 
p. 5u Champaign Co. At work in sugar cane and millet. Mar¬ 
shall and Winnebago Co’s. Spring wheat nearly a failure; partly 
Rue to drouth m the last-named county. Aug. 1, 1863, pp. 69, 73. 
Carroll Co. (July 21). Spring wheat on poor land injured. LaSalle 
Co (July o). Making dreadful depredations. Bureau Co. (July 
20). Much wheat seriously injured. Marshall Co. Sorghum in¬ 
jured generally. Aug. 8, 1863, p. 89. Fulton Co. (July 18). Some 
complaint of chinch bugs in wheat. Warren Co. Wheat much 
injured. Aug. 22, 1863, p. 11/. Bureau Co. Near the timber and 
on old land the chinch bug has done much damage. Sept. 12, 1863, 
p. 165. Carroll Co. Many pieces of spring wheat were taken by 
the chinch bug. Sept. 19, 1863, p. 192. Will Co. Sorghum nearly 
a failure on account of chinch bugs, drouth, and frost. 

Iowa.—May 2, 1863, p. 281. Jackson Co. (April 24). Spring 
wheat almost a failure last year because of Hessian fly and chinch 
oug. May 30, 1863, p. 345, Cedar Co. Chinch bug reported to be in- 
testing some wheat fields. June 13, 1863, p. 377. Linn Co. (4) 
Wheat and corn injured. Aug. 1, 1863,- p. 69. Cedar (July 19), 
Delaware, and Jackson (July 10) Co’s. Some grain fields dam¬ 
aged. Aug 17, ,803, p. 112. Buchanan Co. (2). Some pieces of 
coin entirely devoured. Iowa Co. “Corn and sorghum are full of 
chinch bags, even to the top.” Some late wheat injured. Sept. 5, 
1863, p. 149. Taylor Co. (Aug. 19). Wheat injured. 

Missouri.—Aug. 8, 1863, p. 89. Lewis Co. (July 29). Chinch 
bugs were plenty, but have all disappeared. Completely devoured 
large patches of sugar cane. 

Wisconsin-June 6, 1863, p. 361. Doane Co. Some com- 

^ <00 in barley and early wheat. June 27, 1863, 
p. 409. Loci' Co. (14). Appearing in large numbers. July 18, 
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1863, p. 41. Rock Co. Weather dry and chinch bugs seriously 
injunug the wheat. Aug. 22, 1863, p. 117. La Crosse Co. (121 
opring wheat injured. v 

Wilson, Wm. Duane-Iowa Farmers’ College, Crops, etc. (Prairie 
Farmer, July 4, 1863, v. 12, n. s., p. 4.) 

Writing from Des Moines, says that owing to the lack of rain 
and to chinch bugs the prospect for wheat is poor. 

L' ww° w|VlefS County- Condition of Crops, Insect Foes, 
Winter Wheat, etc. (Prairie Farmer, Aug. 22, 1863, v. 12, 
n. s., p. 114.) 

Says wheat crop will range from five to thirty bushels per acre, 
the unusual variation being due to the chinch bug. 

Illinois Farmer, Aug., 1863, v. 8, p. 247. The Way to Prevent 

the Ravages of the Chintz Bug. (Quotation from “Bureau 
County .Republican with editorial comment.) 

The writer of the quoted article thinks chinch bugs are due to 

fi°neltf of.|tll.e„,s°l1’ as l106 on cattle indicate half feeding. In 
the held of a thrifty experimenting farmer he thought he saw 

wh31SfromThethah'hLaVT mamlrifS and plowing in August saved 
wheat horn the chinch bugs and secured a good crop since a 
part of the same field plowed at the same time but not manured 
bore poor wheat and little of it. Advises farmers follow in 
August or early September. The editor of the “Illinois Farmer” 
grants that good culture is a remedy for the chinch bug, but em¬ 
phasizes early sowing as a means of getting the crop out of the 
nsect s way. Thinks that in the field referred to, the manure mav 
ia\e been put on the drier, better drained part, where the wheat 
>f course, matured rapidly, and was deserted by the bugs in favor 
>f the greener, more succulent grain adjoining. Thinks that in a 
let season manure, by promoting heavy growth of straw might 
>rove more disastrous to the crop than the chinch bugs, since be- 
ween lodging and rust it must succumb entirely.” Endorses 
bigust plowing. Proper soil, early and thick seeding, and thorough 
arrowing and rolling, he considers effectual against material chinch- 

>ug damage to spring wheat. 

tonsil CURTJS-Crops in McHenry County. (Prairie Farmer, 
bept. 12, 1863, v. 12, n. s., p. 163.) 

Reports winter, rye “injured by chinch bugs, and spring wheat 
ut half a crop. Says, “I observed portions of several fields 
hicli had been manured, where chinch bugs did no damage and a 
eavy crop of good quality was the result/’ 8 ’ ‘ a 

itch, Asa. A Brief Account of the most Important Injurious 

Rural SA°ffairsejUnlted StateS' (Fr°m Tllustl'ated Annual of 

Among insects injurious to grain crops mentions the chinch 
ato. l^Sot seen. See 1st Rept. State Ent., N. Y., p. 316.] 
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1864. 

Prairie Farmer. Record of the Season. 

June 25, 1864, v. 13, n. s., p. 443. Henry Co. Reported bad 
in wheat. Never before appeared so early. Marshall Co. (15). 

Numerous. July 2, 1864, p. 5. Bureau Co. (June 22). Spring 
wheat nearly or quite ruined in some sections of the county. 
Knox Co. Likely to destroy most of the wheat, and in oats to 
some extent. Came very early and are very numerous. July 9, 

1864, p. 21. Carroll Co. (June 28). Wheat thin and badly in¬ 
fested. DeKalb Co. (June 30). Barley much hurt and wheat 
damaged. Mercer Co. (June 28). Likely to destroy spring wheat. 
Woodford Co. (June 30). Wheat, oats, and barley are being 

killed. July 16, 1864, p. 37. Carroll Co. Corn, oats, and wheat 
damaged. Hancock Co. (6). Chinch bugs very numerous. Henry 
Co. Spring wheat more than half destroyed. Limngsion Co. (6). 

Oats and wheat nearly ruined by drouth and chinch bugs. Put¬ 
nam Co. (7). Taking everything. Warren Co. More numerous 
and destructive than ever before. Will Co. Wheat, oats, and 

barley are being ruined. Jnly 23, 1864, p. 60. DeKalb Co. 
Hundreds of acres of barley and wheat are being burned on the 
ground to destroy the bugs. La Salle Co. (10). The wheat is 
destroyed, and oats and corn are likely to suffer. Lee Co. (June 
25). Some complaint of chinch bug. Stephenson Co. (12). Wheat 
ruined, and corn and oats being taken. July 30, 1864, p. 69. 
Henry (20) and Lee (25) Co’s. Very destructive to wheat, 

and now on corn or going to it. McHenry Co. (18). heat, 

rye, barley, and late oats a failure, and corn threatened. Early 
in season found extensive deposits of chinch-bug eggs on roots of 
grain. McLean Co. (11). Spring wheat almost entirely ruined. 
Schuyler Co. (18). Wheat (especially spring), oats, and barley 

are injured, and corn is being damaged. Vermilion Co. (15). 
Some pieces of spring wheat infested, and may be injured. Will 
Co. (20). Rained in time to save most of wheat and oats. Aug. 
13, 1864, p. 10. McDonough and Tazewell Co's. Have done little 
damage. Rock Island Co. Much injury; more to barley than to 
wheat. Aug. 20, 1864, p. 117. Schuyler Co. (9). Killed late oats 

and are now in the corn. Aug. 27, 1864, p. 132. Effingham Co. 
(6). “Chinch bugs not as bad as usual. We feed them (on 
Hungarian) until they kill themselves. The middle of July we 
could gather up the dead [cast skins?] by the double handful.” 

Sept. 3, 1864/p. 149. Lee Co. (Aug. 22). Injury to corn less 

than supposed. 

Iowa.—June 25, 1864, p. 443. Cedar Co. (13). Destroying much 
wdieat. Clayton Co. At work in barley and wheat. July 23, 1864, 
p. 60. Cedar Co. (13). More destructive in certain sections of the 

county than ever before. Much wheat destroyed, and fears enter¬ 
tained for corn. Jones Co. (8). “There are enough chinch bugs 

in the wheat, as a genera] thing, to eat it bodily. As bad on 
new land as on old. Also in oats.’ Aug. 6, 1864, p. 85. dSorth- 
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ern Iowa (July 28). Wheat, corn, sugar cane, and Hungarian 

are infested; the latter not yet injured. Delaware Co. (July 25). 
Some of the wheat is considerably damaged. Aug. 13, 1864, p. 
10. Decatur Co. (July 30). Wheat, oats, sorghum, and corn in¬ 

jured. Iowa Co. (Aug. 5). Wheat and sorghum much injured* 

Missouri.—June 11, 1864, p. 414. Lewis Co. (May 18). De¬ 
stroying a field of barley. Do not touch oats adjoining. All are 

adults. Earlier by a month than they have ever appeared before. 
July 23, 1864, p. 60. Caldwell Co. (4). Oats ruined by drouth 

and chinch bugs. Little wheat sown last fall, but that is gener¬ 
ally good. 

Nebraska.—June 25, 1864, p. 443. Otoe Co. (14). ‘‘Drouth and 
chinch bugs threaten entire ruin to wheat.” 

Wisconsin.—July 16, 1864, p. 37. La Fayette Co. Very numer¬ 

ous. Contrary to the general experience heretofore, depredations 

are most severe on new ground and in early-sown wheat. Now 

in oats and corn. Aug. 6, 1864, p. 85. Fond du Lac Co. (17). 

Wheat almost ruined. Aug. 20, 1864, p. 117. Dane Co. Have 

done more damage lately than the drouth. Aug. 27, 1864, p, 132. 

Dane Co. Some corn injured. Grant Co. Some wheat injured. 

Budd, Joseph L.—Chinch Bugs. The Best Wa}r to manage them. 

(Prairie Farmer, July 16, 1864, v. 14, n. s., p. 36.) 

States that chinch bugs have made wheat-growing precarious 
in the Cedar Talley [Iowa]. Advocates early sowing and thick 

seeding, plowing early in fall, and rolling the ground. Has by 

these means obtained fair crops when land worked in the old way 

yielded nothing. He adds, “Mr. S. G. Livermore, of this county 

[Benton], assures me that a certain plot of land, manured three 

years since, has produced good crops of wheat, not especially mo¬ 

lested by bugs, while adjoining wheat, sown at the same time 
with the same cultivation, was barely worth cutting.” 

Prairie Farmer, July 16, 1864, v. 14, n. s., p. 40. The Chinch 
Bug. 

Editorial on the chinch-bug situation. States that wheat, oats, and 

barley, in Northern Illinois and Wisconsin have been badly dam¬ 

aged, and fears are exx3ressed for corn and sorghum. Bugs first 

appear in spring wheat. Abandonment of that crop suggested. 

Prairie Farmer, July 23, 1864, v. 14, n. s., p. 52. Another Word 
about Chinch Bugs. How to use them. 

From Cedar Co., Iowa, “Agricola” writes that early fall plow¬ 
ing and early and thick sowing, as advocated by J. L. Budd [see 

above], are ineffectual as a chinch-bug remedy in his county. 

Advocates deep sowing and compact ground. Says, “Wheat sown 
in February, this season, in this vicinity, has been entirely de¬ 
stroyed by the bug.” 
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Prairie Farmer, July 23, 1864, v. 14, n. s., p. 56. 

Editorial note calling attention to proper spelling of the name, 
baid to be frequently spelled chintz, by exchanges. The rains in 
chinch-bug region will probably check the pest. 

Country Gentleman, July 28, 1864, v. 24, p. 65. 

Reprint of an item from the “Rockford Register,” which reports 
the successful use of boards set on a ridge made by plowing 
double furrows along side of field, upper edge of boards being 
saturated with kerosene. Bugs did not cross. 

Foster, Suel.—The Chinch Bug Destroying the Wheat in Iowa. 
(Country Gentleman, July 28, 1864, v. 24, p. 58.) 

Writes fiom Muscatine, Iowa, July It, 1864, of great damage 
by bugs in Eastern and Central Iowa. Winter wheat badly win¬ 
ter-killed, and spring wheat over half destroyed by bugs. Young 

red bugs found about roots. Says, “W e must quit growing spring 
wheat in the West, until we get rid of the chinch bug.” Much 
corn injured. 

Prairie Farmer, July 30, 1864, v. 14, n. s., p. 69. [Editorial re¬ 

view of circular issued by Geo. R. Chittenden, concerning 
crop prospects.] 

Illinois. Counties reporting chinch-bug injury—“principally 
in spiing wheat aie Bond, Boone, Christian, Henry, Iroquois, 
Jefferson, Knox, La Salle, Livingston, McLean, Marshall, Ogle, Pe¬ 

oria, Stephenson, Whiteside, Woodford. Iowa. —Counties infested 
are Black Hawk, Bremer, Cedar, Chickasaw, Clayton, Dubuque, 
Klkador, Jones, Keokuk, Linn, Muscatine, Pow^esheik. Wisconsin. 
—The following counties report damage by chinch bugs: Colum¬ 
bia, Crawford, Dodge, Grant, Green, La Fayette, Racine, Sauk, Wal¬ 
worth, and "YV aukesha, the damage being estimated from consider¬ 

able to almost an entire failure of crop. Oats and barlev are se¬ 
verely injured, and corn frequently attacked. 

Budd, Jas. [Jos.] L.—Chinch Bug. Objection to Deep Covering 

of Spring Wheat. (Prairie Farmer, Aug. 6, 1864; v. 14, n. 
s., p. 84.) 

• ReP1yin^ to “Agricola” [see previous page], reiterates belief 
m. efficacy of sowing spring wheat early and thick. Suggests 
laising winter wheat instead, on account of its being a surer crop. 

Prairie 1harmer, Sept. 10, 1864, v. 14, n. s., p. 164. Chinch 
Bugs—Birds. 

A correspondent mentions the appearance of chinch bugs in 
wheat on sod, but not in numbers to do serious damage. Thou¬ 
sands of birds about when seed was sown, but they were after 
the wheat, and necessitated the sowing of some land twice. 
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^EAIEIE Farmer, Sept. 10, 1864, v. 14, n. s„ p. 164. Game and 
Insectivorous Birds. 

A contributor says that “the quail is perhaps the only bird that 
mi destioy the chinch bug to any great extent.” 

hiAiRiE Farmer Nov. 12, 1864, v. 14, n. s., pp. 806, 307. The 
Eocktord Convention. 

In report to the Sorghum Growers’ Convention, J. M. Frink said 
Hat the chinch bug had materially injured sorghum in his vicin- 

y [McHenry Co., Ill. > Mr. Seward objected to White Im- 
nee variety, because chinch bugs seemed to be more fond of it 

lan of ordinary cane. E. W. Skinner, Madison, Wis., reported 

31-ious injury from chinch bugs this year [1864], and mentioned 
irred boards as a successful barrier to their progress. Said gas 
u- would answer equally well. s 

raikie Farmer, Nov. 12, 1864, v. 14, n. s., p. 812. 

A subscriber [address not given] states that chinch bugs were 
orst in corn-stalk ground plowed in spring. 

1865. 

oss, A.— (Coufltry Gentleman, Jan. 12, 1865, v. 25, p. 36.) 

duced”8 fl'om P00ne county, reports many fields of corn largely 

■Rairie Farmer. Record of the Season. 

April 1, 1865 v.15 n. s p. 233. Marshall Co. In one town- 

lP„^le d « reduced last year to seven or eight bushels 

! fCr<p S°' Pl6ss wbeat than usual will be sown on ac- 
"“l?! ,cblnch bu8s/ April 22, 1865, v. 15, n. s„ p. 304. Henry 

.{ t it t i -S ^ w,et s?asou’ as we expect, we shall hope to get 

retofhe °hlnch bug% McHenry Co. Less wheat sown than 
Iretotoie on account of dread of chinch bug. May 6 1865 n 

f Henderson Co Presence of the chinch bug' incidental^ 
mtioned May 13, I860, p. 373. McLean Co. Some chinch 

gs visible. May 20, 1865, p. 400. Bureau Co. The “Republi- 

1 Ti?11’ 7.aS fu },°I chbl.ch bugs oil Friday last. May 
.• , V P' Tazewell Co. Little wheat sown 011 account of 

Jne 17buig865 Whlicside Co (16) Have made their appearance, 
ne L, I860, pp. 484 48o. Editors note that the chinch bug 

iich was rapidly multiplying and in many places doing sert 

tile r?!gnvr laS Qni°ba^'iy ,be?\ 1checked by recent rains^ La 
lies0 Q//51n S°h of conl destroyed in some 
ImK ' 'ur- * °'i ’bm!e 4). Chinch bugs appearing in large 

vint mir T(\ u (Fne 7)- “C),incb bugs have killed 
§ « httle ,7heat. tbe farmers did sow.” Woodford Co. 

Some small gram plowed up because of injury by the 

SesCfIdbUgHJUI16 f'4’ ]8it’P^504’ 505- Effingham Co. (12). Wheat 
7 1 ' Henry Co. (12). \ery numerous and attacking all kinds 
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•of grain. Some are plowing up their wheat and planting cor 

La Salle Co. (16). Appeared in great numbers three weeks ag< 
and there are now myriads of young ones in wheat and corn, tl 
latter crop suffering most. Lee Co. (16). Spring wheat infested; b. 
little injury yet. Warren Co. (15). Young corn and other te: 
der crops injured somewhat. July 1, 1865, p. 528. Carroll C 
Spring wheat full of quite young chinch bugs. The bug breec 
in barley as in wheat, but is never found in rye or oats [?]. Marie 
Co. Wheat crop will probably be reduced one half on account < 
rust and chinch bugs. July 8, 1865, p. 4. Bureau Co. Unui 

ually numerous for the season. Have considerably damaged whea 
oats, and barley. Rain is checking them. Kendall Co. (June 30 
'“Plenty in many places. My wheat will hardly be worth cuttir 

unless rain stops them.” Putnam Co. (June 28). Wheat attacke 
July 15, 1865, pp. 24, 25. Fulton Co. (8). Much wheat ruine 

Corn adjoining wheat and rye much damaged. Chinch bugs mo 
numerous in wheat following infested corn. Recommends sowir 
strip of oats four rods wide between corn and wheat. July 1 
from another correspondent: “Wheat has suffered more from ra 

ages of chinch bug than in any previous season.” Henry C 
Destructive in several sections of the county. McHenry Co. (6 
Chinch bug has appeared iii some fields, but has not “commence 
as savage” as in 1864. July 10, from another correspondent: Mo: 

numerous than ever before. In all kinds of grain. Wheat likely 
be a total failure. “Bugs are now attacking corn in solid phalanx 
Stephenson Co. Spring wheat injured early by drouth, and lab 

by chinch bug and grub. Wabash Co. (June 11). Wheat poo 
and by some the fact is attributed to the chinch bug. Your 
America,-Co. Wheat somewhat injured. July 22, 1865, 
44. Cass Co. Fall wheat good, but spring wheat much injure 

Bugs now on the corn. Macoupin Co. (10). Wheat nearly 
failure, owing to winter-killing, rain, rust, and the chinch bu 

Tazewell Co. Wheat has suffered, and bugs have migrated 
corn adjoining wheat. Winnebago Co. Spring wheat is being 1 
jured with the exception of a very early variety. July 29, 186 
p. 69. Bureau Co. (21). Wet, cool weather has checked tl 
chinch bug. Cook Co. Wheat and barley, half a crop—injure 
by chinch bug. Putnam Co. (21). “Corn doing well exce] 

where attacked by chinch bug.” Aug. 5, 1865, p. 88, Kankah 
Co. (July 27). Not more than half a crop of wdieat, owing 
chinch bugs, rust, and blight. Aug. 12, 1865, p. 108. Marsha 
Co. (July 31). “No depredations, though the chinch bug mac 
its appearance before the wet weather set in.” Aug. 26, 1865, 

145. Marion Co. Spring wheat much injured. 

Iowa.—May 6, 1865, p. 352. Adair Co. (Apr. 22). “But litt 
wheat sown, partly on account of chinch bugs, and partly on a 
count of the general opinion that this will be a w^et year.” Ju 
22, 1865, p. 44. Iowa Co. Chinch bugs numerous. Aug. 1 
1865, p. 108. Madison Co. (July 31). Wheat somewhat injure 
by chinch bug and “scab.” Aug. 26, 1865, p. 144. Cedar C 
(14). Many wheat fields ruined. 
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Minnesota.—July 1, 1865, p. 528. Wabasha Co. (June 19). 
Crops look well, and farmers anticipate a heavy growth of straw, 
if the chinch bug does not destroy it. July 8, 1865, p. 4. Rice 
Co. (June 27). “The chinch bug is busy, but has, as yet, done 

little damage.” Aug. 5, 1865, p. 89. Goodhue Co. (July 24). 

I “Wet weather seems to have disposed of the chinch bugs that 
last year appeared here in considerable numbers. 

Missouri.—July 29, 1865, p. 69. Clark Co. “Rains have stopped 
the work of the chinch bugs. 

Wisconsin.—July 1, 1865, p. 528. Dane Co. A few chinch 

bugs about. La Fayette Co. “Here in full force, as usual. Not 
doing much harm just now.” July 15, 1865, p. 25. Editorial 

mention of great damage to crops generally in 1864, by chinch 

bug and drouth. July 29, 1865, p. 69. Columbia Co. Drouth 
'shortened the growth of spring wheat and gave chinch bugs a 

•strong hold. Fond du Lac Co. Some pieces of spring wheat half 

ruined. July 1, 1865, p. 528. Editors say, “Though we hear of 

chinch bugs everywhere, north, the extent of damage done by 

them seems comparatively slight as yet,” 

Country Gentleman. Record of the Times. 

July 6, 1865, v. 26, p. 20. Rock Island Co. (June 23). “We 

are much alarmed by the ravages of the chinch bug.” July 13, 

1865, p. 36. Danby,-Co. Wheat and barley injured 
somewhat. 

Wisconsin.—July 20, 1865, p. 52. Kenosha Co. (10). Some 

spring wheat damaged. Aug. 3, 1865, p. 84. Dodge Co. (July 

21). Some fields of spring wheat are nearly ruined. 

Norton, H. B.—Chinch-Bug Fence. (Prairie Farmer, Apr. 29, 

1865, v. 15, n. s.. p. 327. Reprinted in Valley Farmer, June 

1, 1866 [See Pract. Ent., v. 1, p. 95]; also in Pract. Ent., 
v. 1, p. 95, with note of commendation by Walsh.) 

Reports saving a hundred-acre corn field in Ogle Co., Ill., in 

April, 1865, by use of pine boards set edgewise and coated with 

coal-tar. Pits were dug at intervals, into which the bugs fell, and 

from which they were shoveled by the wagon-load at the rate of 
thirty or forty bushels per day. 

Laughton, George R.—The Chinch Bug. (Prairie Farmer, June 
17, 1865, v. 15, n. s., p. 483.) 

Saved one acre of wheat from chinch bugs by sowing on it, 

June 14, one bushel of salt. Three bushels of quick lime to the 
acre without effect upon the bugs. 

Prairie Farmer, July 29, 1865, v. 16, n. s., p. 73. Trees a Pro¬ 
tection against Insects. 

In view of the fact that chinch bugs and other insects are be¬ 

coming almost intolerable pests, the cultivation of belts and groves 
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of' timber on prairie farms is recommended as a means of attract- 

lng. buds, who are the most destructive natural enemies of 
noxious insects. 

Hefei ence to statement in the ‘‘Bloomington Pantagraph” that 
the wheat crop of McLean county will only average from eight 
to nine bushels per acre, owing to chinch-bug injury. 

Prairie Farmer, Sept. 9, 1865, v. 16, n. s„ p. 190. The Chinch 

Bug. (Extract from Waukegan Gazette, also printed in 
Country Gentleman, Dec. 21, 1865, v. 26, p. 395.) 

Prints an extract from “Waukegan Gazette,” giving D. H. Sher¬ 
man s theory that the eggs of the chinch bug are deposited in the 

. ±uzzy enci ol the kernel,” and that the insect may be easily erad¬ 
icated by steeping the seed in some solution which will destroy 

the larva. Editorial comments [by C. Y. Riley?] showing fallacy 
of idea, and stating that the bugs hibernate as adults. 

Prairie Farmer, Sept. 30, 1865, v. 16, n. s., p. 253. 

Editorial note of receipt of a letter from Henry Shimer, of Mt. 
Garioll, to the effect that farmers need not fear chinch bu^s the 

coming >eai as they have “all died of climatic epidemic disease.” 

Prairie Farmer, Oct. 21, 1865, v. 16, n. s, p. 308. Chinch Bugs 
not m Seed Grain. 

Report of an experiment showing that egg of chinch buo- is 
not deposited in kernel. 

Prairie Farmer, Nov. 25, 1865, v. 16, n. s., pp. 384, 385 Condi¬ 
tion of Crops—Chinch Bugs, etc. 

A correspondent, address not given, thinks bugs have been killed 
as a result of rains. Can find no living ones. Says, “There is 

no great hazard in sowing a limited number of acres of sprint 
wheat in 1866.” 1 B 

Shimer, Henry.—Description of the Imago and Larva of a New 

Species of Chrysopa [G. illinoiensis\. (Proc. Ent. Soc. 
Phila., 1865, v. 4, pp. 208-212.) 

Specimens described were obtained from a field of corn (sown 
very thick for fodder) where the larvae were voraciously feeding 

upon chinch bugs, which literally blackened every stalk of corn. 
Estimates that there was, in September, one or more of the Chry¬ 
sopa laivae for every stalk of corn. One example confined in a 

bottle victimized about a dozen bugs in quick succession, sucking 
the juice from their bodies. Nov. 29, 30, and Dec. 1, saw this 

and othei species of Chrysopa flying, (the weather being quite 
warm after three weeks of severe cold, which froze the ground 
eight inches,) and thinks it probable, therefore, that the adult 
Chry sop a may live during the winter, in which case, he sees rea¬ 

son to hope that it will aid in suppressing the ravages of the chinch 
bug. 
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1866. 

-^-‘T^alt for Chinch Bugs—Lime. (Prairie Farmer, Feb. 3, 
1866, v. 17, n. s., p. 67.) 

Gives results of experiments with salt and lime against chinch 
bugs, showing that these substances have no effect. 

J- G.—-Salt for Chinch Bugs. (Prairie Farmer, Feb. 24 1866 v 
17, n. s., p. 114.) 

Reports experiment which demonstrates that salt applied to 
jviieat has no influence on the bugs. 

Riley, C. V. The Chinch Bug. (Prairie Farmer, Mar. 8, 1866 
v. 17, n. s., p. 133.) 

Replying to a correspondent, author discusses remedies which 
lave been used or proposed for the ravages of the chinch bug— 

htelling, sowing winter grain with spring wheat, killing hibernat¬ 

es adults, soaking seed in brine and then liming it, sowing hemp 

,,, -Lheol'y that eggs are deposited on the “fuzzy end of the her’ 

Sfl (s,ef under Prairie Farmer, Sept. 9, 1865, previous page) 
horoughly exploded. h 

llLEY, C. V —The Chinch Bug. (Pract. Eni, Mar. 26, 1866, v. 1 
p. 47.) ’ ’ 

Again. disposes of Mr. Sherman’s theory that chinch bugs de- 
os. !eii eggs in the fuzzy end of the kernel’’ (see previous 

em), giving life history of the insect as refutation of it, and also 

ten turning the bootless microscopic search for eggs on wheat sent 

ini by Mr. Sherman. He adds, “Without advising farmers to 
iscontmue steeping their gram in brine or other solutions (for 

ley doubtless give the young plants a vigorous start) let them 
nderstand clearly, that they do not kill any chinch bugs by the 

leration; apd they should therefore rely on the more sensible 
eans of burning all the grass, corn stalks, weeds, etc., on and 

ound their fields, before the ground is thawed out, and of roll- 
!g the ground when the grain is in.” 

avis South wick. - Letter from Southern Illinois. (Prairie 
Farmer, Mar. 31, 1866, v. 17, n. s., p. 207.) 

From Hoyleton, Washington Co., Mar. 13, 1866, writes that the 
unch bug is the greatest pest they have, hardly leaving them 

■rn enough for their own use. Wheat generally out of the wav 

store bugs are large enough to do much damage, but when it is 

iey g° lnf° the corn by millions. Some protection derived 

/ S,°1wlDg early a strip of Hungarian around the corn. Some 
y tlie Hungarian kills them. 

lAiiUE Farmer. Record of the Season. 

Apr 21, 1866, v. 17, n. s., p 272. McHenry Co. (6). “The 

ineral opinion.around here is that the chinch bug has left for 

. ’ June 16, 1866, p. 41o. Boone Co. No signs of chinch 
jgs yet, although a few were found in spring about borders of 
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fields. Madison Co. (5). Chinch-bug devastation anticipated. N( 
positive indications. July 14, 1866, p. 25. Champaign, Henry 
and McIIcnry Co’s. No complaint of chinch bugs; and in the las 
two counties there seem to be none. Randolph Co. “Corn back 
ward and bugs forward.” 

Walsh, B. D.—Answers to Correspondents. (Pract. Ent., May 28 
1866, v. 1, p. 77.) 

Incidental mention of some points in life history in reply to i 
correspondent who sent another species supposed to produce th< 
chinch bug. 

Walsh, B D.—Answers to Correspondents. . (Pract. Ent., June 25 
1866, v. 1, n. s., p. 89.) 

Comparison instituted between the chinch bug and an insec1 

belonging to the same family sent by correspondent for name. 

Walsh, B. D.—Answers to Correspondents. (Pract, Ent., Nov., 1866 
v. 2, p. 21.) 

Beplying to J. Pettit, C. W., who sent specimens of chincl 
bugs, Mr. Walsh states that they “differ remarkably from oui 
specimens by the wings being only half as long as the abdomen.’ 
Infers that they are a geographical variety. Species not before 

knowm in Canada. Says, “As the insect is more peculiarly a south¬ 
ern species, I do not apprehend that it is likely ever to swartr 
with you, as it often does in the West; and at all events, having 

such short wings, it will not be able in Canada to fly in swarnn 
from one locality to another as our little pest occasionally does.’ 

Canada Farmer, Dec. 1, 1866. The Chinch Bug. 

Mentions hibernation of the chinch bug at Grimsby, Ontario, 
and gives account of habits and seasons. Quotes Prairie Farmer foi 
remedies. (Not seen. See Howard’s Bibliographical List., Kept. 

[U. S.J Commiss. Agric., 1887, p. 85.) 

1867. 

Shimer, Henry.—Notes on Micropus (Lygenus) leucopierus, Say, Llj AiL A III. ^ 1 V' ULO UJ1 UXH// K/JSIV& \ fj KAJ tl/O ) l t UOj } 

(“The Chinch Bug”). With an Account of the Great Epi¬ 

demic Disease of 1865 among Insects. (Proc. Acad. Nat. Sei. 
Pliila., 1867, v. 19, pp. 75-80; and Trans. Northern Ill. Hort. 
Soc., 1867-68, pp. 97-101.) 

Writing from Mount Carroll, Ill., gives detailed account of ob-i 
servations during 1864 and 1865, stating that in the Mississippi; 
Talley the insect reached the maximum of its development in 1864,j 
the loss by its ravages that year being estimated at more than 
$100,000,000 in the currency prevailing at the time. Has seen 
columns of the insect a full v^eek on the march across grass to 
corn, in one instance even swimming a small stream. In 1864, 
whole corn fields were overrun by them, the stalks being literally 

rawT from their punctures. When the perfect insects began to 
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lany believed that they were leaving the country; but it was 
imply their mating season—the only time (twice a year) at which 

ley take the wing. 'Notes the fact that the cast skins of the in¬ 

set are often mistaken for dead bugs. Two insect enemies are 
lentioned,—Hippodamia maculata (a common species of “lady 

ird”) and Chrysopa illinoiensis (a species of the “golden-eyed 
y”). These insects were very numerous,—especially the former, 

hich could be counted by hundreds on every square yard of 

round after shaking the corn,—but they made y^ry little impres- 

on on the chinch bugs. Found chinch bugs alive under snow 
fter several days of a temperature 15c or 20° below zero, but 

ead if above the snow. In frozen corn husks they will live at a tem- 

erature below the freezing point, and perhaps below zero. In 

larch and April, 1865, found a large majority of the hibernating 

ugs alive. May 18 and 19, abundant in spring wdieat, barley, 

tc. Eggs laid latter part of this month, mostly on roots and 
-,alks beneath the ground. First larvae of the season seen June 10; 

dllions of young bugs June 17, when parent bugs were princi- 

ally dead. “July 16. Found many chinch bugs dying in the low 

:eek-bottom land from the effect of some disease, while yet in 

le larval state. July 22. On low ground young chinch bugs all 

ead from the disease, and it is spreading rapidly on the hills and 

igh prairies. Weather wet since first of July. July 28. Great 

ambers in all stages of their development are dying of the pre- 

;filing disease. Aug. 22. It is almost impossible to find even 

few cabinet specimens of chinch bugs alive.” Says that 
ie parent chinch bug is about twenty days in laying about five 

undred eggs, and then dies, the imago appearing in from fifty- 

‘ven to sixty days after the egg is laid; and that there are two 

istinct broods in a season, and. only two. The disease alluded to 

as associated with long-continued wet and cloudy cool weather, 

id was no doubt in some measure due to it. No attempt to de- 
pe the direct cause. The disease was not confined to the chinch 

ag. Considers it proven “that epidemic diseases are incomparably 
e most important agents in all nature in destroying noxious in- 

pets.” Very difficult to find any chinch bugs in 1866. 

himer, Henry.—Additional Note on the Chinch Bug. (Proc. Acad. 
Nat. Sci. Phila., 1867, v. 19, p. 234.) 

; Mt. Carroll, Ill., Sept. 16, 1867. “The chinch bug has entirely 

sappeared from this region, so far as I have been able to ob- 

irve. Efficient cause, the continuation of the epidemic among 

1868. 

jjRAiRiE Farmer, May 9, 1868, v. 21, n. s. p. 297. Birds vs. In¬ 
sects. 

In this article (probably editorial) Dr.#Henry Shimer is credited 
|ith the following statement: “One hundred chinch bugs have 

ien found in the crop of a quail, when shot, and, in a season,. 
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100,000 would not be an over-estimate of the number that a si] 
gle quail might destroy in a good chincln-bug year—enough j 
give 500,000,000 chinch bugs if allowed to reproduce at the 
natural rate.” 

Packard, A. S., Jr.—Entomological Calendar. (Am. Naturalid 
June, 1868, v. 2, p. 221.) 

General assertion that the chinch bug appears in wheat fields i 
J une. 

• | 

Clarke, J. W.—Our Wisconsin Correspondence. (Cultivator ani 
Country Gentleman, July 23, 1868, v. 32, p. 61.) 

The chinch bug has spread rapidly, and is spotting the fiel 
with dead wheat. 

J[ohnson], B. E.—Our Illinois Correspondence. (Cultivator an 
Country Gentleman, July 23, 1868, v. 32, p. 61.) 

Chinch bugs in corn, giving it a whitish appearance, called th 
“scab.” 

Prairie Farmer. Record of the Season. 

July 25, 1868, v. 39, pp. 26, 32. Champaign Co. Much sprinjj 

wheat already destroyed, especially the late-sown. Clinton Co 
Wheat almost a failure; corn suffering. Douglas Co. Winter whea 

good; spring wheat badly injured; and corn likely to be damaged 
Effingham Co. “Chinch bugs are plenty.” Jackson Co. Som< 
fields of -wheat nearly ruined. Aug. 15, 1868, p. 56. Clinton Co 
(1). Wheat, oats, and corn much injured. Young chinch bug 

hatching by the million. Sept. 5, 1868, p. 80. Edgar Co. Spring 

wheat a failure; three fifths of it not harvested. Many attribute 
the failure to drouth and chinch bugs. Remembering the damage 
done in this section in 1860, farmers are likely to abandon the 
sowing of spring wheat and Hungarian. Corn promises well. 

Shelby Co. Winter wheat good; but spring wheat a failure on ac¬ 
count of chinch bugs and hot weather. Sepb 19, 1868, p. 96. Monroe] 
Co. (10). Much injury from chinch bugs and drouth. Randolph Co. 
(3). On account of successive drouths and the ravages of the chinch 
bug, corn raising is nearly abandoned, and winter wheat is the 
principal crop. Sept. _ 26, 1868, p. 104. Clinton Co. A good deal 
of the corn will be “light and chaffy” on account of injury by the 

chinch bug. Oct. 10, 1868, p. 120. Effingham Co. “The chinch 
bug has been at work on our corn since the first of July.” 

1869. I 

Walsh and Riley.—The Chinch Bug. (Micropus leucovterus, Say.) 
(Am. Ent., May and June, 1869, v. 1, pp. 169-177, 194-199.) 

An elaborate article treating of its# past history, natural history, 
natural checks upon multiplication, effect of rains upon it, prophe¬ 
cies concerning it, insects mistaken for it, damage done by it, and 

remedies. Good synopsis of history in Illinois. Belie ved~ to be a 
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native insect theie. Kept clown in former times by prairie fires. 
Anticipate increase until abandonment of wheat culture for a term 
of years becomes necessary. Two-brooded in Northern Illinois 
but possibly three, or even four, broods farther south. Calculate 
that two thousand chinch bugs, hibernating successfully, may give 
origin to two thousand millions the following year. Authors be¬ 
lie e that flights are due to scarcity of food, and mention observa¬ 
tions opposed to theory that they are taken for pairing purposes 
Advise plowing wheat land in fall and rolling repeatedly" after 
seeding m spring, to prevent access of female to roots. First 
damage, and greatest, on dry land. Mention and figure of short¬ 
winged Canada form. Authors ridicule Dr. Shimer’s theory of an 
epidemic disease, and attribute destruction to immediate effect of 
wet weather. Estimate damage by chinch bug in Illinois in 1864 
at over seventy-three millions of dollars. Under head of remedies 
discuss burning of winter shelter, scattering straw upon infested 
wheat and burning m spring, burning injured wheat at harvest 
mixing spring wheat and winter rye, arresting movement by 
coal-tar barriers and the application of gas ‘lime to infested 

Under Recapitulation,” four points are mentioned as 
important arid well established: (1) Chinch bugs hibernate as 
adults m rubbish, old straw, corn stalks, under dead leaves, among 
weeds in tence corners, etc., therefore such substances should be 
burned m spring. (2) The earlier in spring small grain is 
sowed the more likely it will be to escape the chinch bug (3) 
the harder the ground where grain is sowed, the less chance for 
chinch bug to penetrate to the roots for deposition of eggs hence 
the importance of fall plowing, and. rolling. (4) A single heavy 
ram immediately checks propagation of chinch bugs; continued 
aeavy rams dimmish their numbers materially; and a long-con- 
mued wet season barely leaves enough for seed another year 
the insect is never ruinously destructive except in sections where 
mere is continued hot dry weather. 

I^8*11 as an Insect Destroyer. (Prairie Farmer, July 3, 1869.) 

Writing from Boone Co., correspondent says that in July, 1886 
he chinch bugs, while migrating from one field to another, were 
lestroyed by a long cold ram, and he has heard of no damage by 
hem there since. J 

American Entomologist, Nov., 1869, v. 2, p. 51. Entomological 
Jottings. Chinch Bugs. 

From St. Claii Go., June 5, 1869, Col. Fred. Hecker writes that 
leavy rains from the 30th of May to the 4th of June “op¬ 
rated splendidly upon the chinch bugs. A few days before the 
ams all the wheat roots, when examined, seemed alive with the 
mgs. Refers to loss of three acres of corn in 1868 “in spite of 
'lowing and ditching.” L 

S. E.-A3 
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Beport [U. S.] Commissioner of Agriculture, 1869, p. 537. 
State Beports on Agriculture. Wisconsin. 

“Wheat, so long the leading crop of the State, has hardly lost 

its prestige. * * * The ravages of its enemy, the chinch bug 
(Micropus leucopterus of Say), were extensive in 1864, 1865, and 
1866, but the extremely cold winters that succeeded, or other nat¬ 

ural causes, have nearly exterminated it.” 

LeBaron, Wm.—Do Birds do more Harm than Good? (Prairie 
Farmer, March 12, 1870, v. 41, p. 74.) 

“The hairy caterpillars are‘-eaten by very few birds; and the 

nauseous Hemiptera, such as the squash bug (Coreus) and the 
chinch bug, are, I believe, rejected by all.” 

Clarke, J. W.—A Chinch Bug Destroyer. (Prairie Farmer, Apr. 

9, 1870.) 

From personal observation, is quite confident that the “red¬ 

headed [winged ?] blackbird” destroys many chinch bugs. 

Prairie Farmer. Becord of the Season. 

June 4, 1870, p. 176. Douglas Co. Chinch bugs said to be at 
work on wheat and oats. July 9, 1870, p. 216. Logan Co. Wheat 

much injured. Aug. 6, 1870, p. 248. Champaign Co. Winter 
wheat good, but spring wheat much injured. Oct. 22, 1870, p. 336J 

McLean Co. Corn heavy where the chinch bugs have not injured 

it. Small grain light. 

Missouri. July 16, 1870, p. 224. Worth Co. (4). Chinch bugsi 
have damaged wheat. Oct. 22, 1870, p. 336. Livingston Co. (10). 

Dry weather and chinch bugs have injured the corn. 

J[ohnson 1, B. F.—[Letters from Champaign County, Illinois, in 
Cultivator and Country Gentleman.] 

June 16, 1870, v. 35, p. 372. Spring wheat is attacked by chinch 

bugs. July 14, 1870, p. 436. Winter wheat and rye are too ma¬ 
ture to be much injured, but spring wheat, oats, and corn are 
being destroyed. July 21, 1870, p. 452. Chinch bug in corn miles 
away from stubble fields of winter or spring grains. Attack foot 

of corn stalk, or tassel. 

Biley, C. V.— The Chinch Bug—Micropits leucopterus, Say. 
(Second Ann. Bept, State Ent. Mo., pp. 15-37, fig. 1. Prn- 
printed in part in Western Rural, July 24, 1875.) 

Substantially the same as conjoint article by Walsh and Biley, in 
Am. Ent., v. 1, p. 169 (noted above), excepting matter in the 

former concerning Shimer’s theory of epidemic disease. 

Prairie Farmer, Sept. 17, 1870, v. 41, p. 292. Sowing Winter 

Wheat on Ground infested by Chinch Bugs. 

Beplying to “G. W. P.,” of Delavan, Tazewell Co., who reports 
the country alive with chinch bugs and asks advice as to sowing 
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late or early, or not at all, editors state that they have never 

heard of serious injury to young wheat in fall, but suggest that 

it might be well to sow late, giving current reasons for their 
opinion As to injury the next season, they say: “The destruc¬ 
tive hosts of young chinch bugs do not make their appearance till 

near the middle of June, and at this time the winter wheat is 
usually too far advanced to be much injured bv them. Spring- 

wheat and barley are the crops in which chinch bugs have corn- 
mitted such havoc.” 

Shimer Henry— Entomological Notes. (Trans. Ill. StateHort. Soc.. 
1869, v. 3, n. s., pp. 275-281.) 

Refers to chinch-bug epidemic of 1865, and to confirmation of 
his predictions of subsequent immunity from them. Says there is much 

more to learn about the chinch bug, some obscurity yet lingering 
around its natural history. Speaks of larva of Hippodamici maculata 
and Chysopa plorctbunda feeding on chinch bugs, and states that 
he reared the former, under confinement, to the perfect state, 
feeding them with chinch bugs only. Details of observations and 

experiments showing that the Chrysopa feeds voraciously upon 

the chmch bug. Speaks at some length of the inherent' proba- 
biht^ ot epidennc diseases among the lower forms of life and 

says that the causes of disease among insects are laudable’ and 
proper objects for the study of the practical entomologist. ; 

1871. * ^ • 

Glover, Townend. Report of the Entomologist. (Rept fU S 7 
Commiss. Agric., 1870, p. 89, fig. 59.) 

. Glves s,hold general account of the chinch bug. Eggs deposited 
younf -about five hundred by one female. The insects, both 

noilou tl!eP(UPa ' aSl 1 ^ ith1 lmago’ “puncture and apparently 
po son the terminal shoots, buds, and the most succulent parts, of 

bles bftPi o Sf°£ifa,ln’ gr?S’ nmaize’ P°tatoes> and othei vegeta- 
bles, but do not attack woody plants.” Two broods annually; per- 

ps thiee m the South. Most destructive in hot dry summers- 
heavy rams said to destroy them. Early grain most likely to 

escape their ravages. As remedies, recommends rolling, burning 
af vef>etatl°n ancl rubbish along fences, burning dry straw’on 

mfestedhfield^they congregate, and sowing gas lime broadcast over 

handful of ( ,°r, TT bush*ls to the acre) or dropping a 
handful of it on each hill of corn when infested. He says: “ Ac¬ 
cording to Dr. Shimer, coal-tar is of no use as a remedy. Quails 

protected^ gr6fedlly Upon the insects> and should therefore 

[LeBaron, Wm. ] -Topics of Interest for the Coming Season: Chinch 

Maf 6 l°87l0) 6S’ 8nd °0dling Moths- (Prairie Farmer, 

BtaSlhfrr1 mentr, -U the. chinch-bug situation in Illinois, 
grain c h hJlbernated 111 moderate numbers, and as 
unless Tune 1“ TA h? does aPPrehend disastrous visitation 
unless June should be hot and dry. Awaits developments. 
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f 

J[ohnson], B. F.—[Letters from Champaign County, Illinois, in 
Cultivator and Country Gentleman.] 

June 1, 1871, v. 36, p. 340. “The chinch bug, which is not seen 
on the calcareous soils south of latitude 39°, has done a great 

deal of damage north of that parallel; but the bugs are now be¬ 
lieved to be migrating, and though they do not go in clouds and 
darken the air like locusts in Algeria and grasshoppers in Utah, 
they are flying in countless numbers in a southwesterly direction.” 
June 8, 1871, p. 364. “The chinch bugs are taking the oats.” 
Sept. 7, 1871, p. 564. Mentions presence of drouth and chinch 
bugs in large portions of Illinois, Iowa, Wisconsin, and Minne¬ 

sota, which are causing immense loss. In attacking corn, bugs 
begin at “brace roots” and go up, sucking sap as they go. Drouth 
and chinch bugs “hunt in couples.” Sept. 21, 1871, p. 597. Chinch 
bugs are still [Sept. 14] at work in Champaign county. 

Cultivator and Country Gentleman, June 8, 1871, v. 36, p. 361. 
An Insect Year. 

Scores of complaints of chinch bugs come from Illinois and 

Iowa, and some from other sections.” 

Prairie Farmer, July 7, 1871. 

From Livingston Co, June 28, 1871, a correspondent reports 
total ruin to spring wheat by chinch bug, and great damage to 
corn and oats. Probably not one tenth of the oats in the county 

will be harvested, while much of the corn has been killed by the 
bugs, and scarcely a piece can be found which is not more or 

less injured. 

[LeBaron, Wm. ]—Visit to McLean and Tazewell Counties. The 
Chinch Bugs. (Prairie Farmer, Aug. 5, 1871.) 

Piecords his personal observation of the “desolated fields” and 

“blasted harvest” of the above-named counties, where, he says, 
“they raise chinch bugs instead of spring wheat.” Speaks of an 
irregular periodicity in the appearance and disappearance of the 
insect, and of the ominous warnings they give of their advent one 

or two years before their onslaught, if one carefully notes their 
histon\ Says that unmistakable warning was given in 1870 of 
the prevalence of the bugs this season [1871]. They were also 
noticed during the winter by their odor, as the shocks of corn 
were fed, and were flying abundantly early in spring. These were 

harbingers of the hosts “which have devastated the fields of spring 
wheat and barley all through the central counties of Illinois, and 
also in parts of Iowa, Missouri, Kansas, and the southern bor¬ 
der of Nebraska.” Believes that by abandoning the raising of 
spring wheat and barley (if driven to the necessity) we can get rid 
of the chinch bug,—although he notes rare instances where the 

insect seems to have bred in oats. 
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[LeBaron, Wm.]— The Chincli Bus?. 
1871.) 

(Prairie Farmer, Aug. 12, 

. ^_ever before spread over so large an area. No heavy cold rain 
m -June, which, so far as known, is the only destructive agency 
that operates against the chinch bug to any great extent. Knows 
of no predaceous or parasitic enemies. A correspondent calls at¬ 
tention to absence of chinch bugs from corn about which ants 

•laVio7o^Wni^ie”' hillocks of sand. Prospect for small grain 
m 1872 is discouraging. If the damage were confined to small 
areas, LeBaron would advise abandonment of spring wheat and 
bailey, but says the matter assumes a more serious aspect, when 
we consider that, more than half of Illinois and considerable por¬ 
tions of Missouri, Kansas, Iowa, and Nebraska are affected. The 
alternative of giving up wheat altogether and planting only corn 

a^ifwer for a small area, but not for a large one, because 
or the effect on supply and demand. Every one must use his own 
judgment; but we can see no other rational course than to abandon 
spring wheat and barley wherever chinch bugs have prevailed the 
present season, and run the chances upon winter wheat, rye, and 
other staple crops. When myriads of bugs have settled on a 
wheat, held nothing can be done. Plowed furrows and boards set 
edgewise and smeared with coal-tar have been used to obstruct 
passage from one field to another. 

[LeBaron, Wm.] —The Chinch Bug and Other Insects. (Prairie 
Farmer, Aug. 26, 1871.) 

First quotes a letter from a correspondent who deprecates the 
recent practice of plowing under corn stalks as one which saves 
the lives of the chinch bugs, urging, instead, the burning of the 
stalks. LeBaron says the suggestion is in the right direction, 
but mentions some practical difficulties in carrying it out and 
also notes its insufficiency as a remedy. 

[LeBaron, Wm.] —The Chincli Bug Once More. (Prairie Farmer, 
Sept, 2, 1871.) 

W rites m reply to the following questions submitted by a Ne¬ 
braska farmer: “(1) Have we greater reason to fear the recur¬ 
rence of the chinch bug next season on account of their great 
prevalence at the present time? (2) Will these pests be likely to 
remain with us late enough to do fall wheat damage? (3) All 

tngs considered, which would involve the least risk, to put in 
largely spring wheat or winter wheat?” . 

After a consideration of some general principles as to insect 
multiplication and natural checks thereupon, he says in reply to 
N °- * e®> unless there are some agencies at work of which we 
are totally ignorant.” Speaks of June rains as an important check 
upon prevalence of chinch bug, and believes that it “has never 
been known to prevail in any year when the month of June of the pre¬ 
ceding year has been attended by heavy rains.” Nd. 2 he answers 
m the negative, and No. 3 in favor of winter wheat, as it is not 
especially liable to injury either in fall or sprint 
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Cultivator and Country Gentleman, Oct. 26, 1871, v. 36, p. 
680. 

jv; Note that a “Missouri Republican” correspondent had success¬ 
fully [?] used salt to prevent progress of bugs in corn field. 
Sprinkled row of corn just ahead of bugs, and earth between it 
and the infested corn with strong brine. 

Prairie Farmer, Nov. 11, 1871. Straw Injured by Chinch Bugs. 

Fin reply to a query on the subject, a correspondent says that 
lie feeds straw and corn damaged by chinch bugs to stock with¬ 
out injury. In regard to getting rid of the insect by raising no 
spring wheat he says, *‘In this region [Kinmundy, Marion Co.] 
we raise no spring wheat nor barley, but oats, winter wheat, 
and plenty of chinch bugs, and they breed in the wheat first.” 

[LeBaron, Wm.] —Introduction. (p rairie Farmer, -, 1871.) 

Cj Chinch bugs were sufficiently numerous in localities, to start 
destructive colonies in June. The most important preventive 
measure against them is to sow spring wdieat as early as possible. 
It is not the hibernating bugs but their summer progeny that do 
the mischief. These do not appear until about the middle of 
June, and if we can get spring wheat well matured by that time 
it will escape their ravages. For this reason the earlier winter 
wheat is not often injured by them. 

[LeBaron, Wm.]—The Chinch Bug once more. (Prairie Farmer, 
-—, 1871.) 

In reply to questions, says that the absence of cold drenching 
rains, and the slight check by birds and parasitic insects, indicate 
excessive prevalence of chinch bug in 1872; but as it feeds but 
little in the fall, winter wheat, maturing early in the spring, will 
escape serious damage; and the chances for winter wheat are very 
much better than for spring wheat where chinch bugs have pre¬ 
vailed this season. 

1872. 

Bethune, C. J. S.—Insects affecting the Wheat Crops. 3. The 
Chinch Bug (Micropus leucoplerus, Say). (Rept. Ent. Soc. 
Ontario, 1871, pp. 55-57.) 

A compiled account of the history, natural history, injuries, and 
enemies of the insect, with notice of remedies. 

Glover, Townend.—Report of the Entomologist. (Rept, [U. S.] 
Commiss. Agric., 1871, p. 84, fig. 17.) 

States that the chinch bug has been very destructive in Iowa, 
Kansas, and the Northwestern States. Quotes a correspondent who 
finds salt a successful barrier to progress of chinch bug. Stirs half 
a gallon of salt into a pail of water and sprinkles ground and row 
of corn just ahead of the bugs. He says they go from row to row 
■“with almost as much precision as a man plowing the corn.” 
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Glover, Townend.—Report of the Entomologist. (Rept. fU. S. ] 
Commiss. Agric., 1872, p. 121.) 

Mentions regions where special damage was done to sorghum by 
the chinch bug. Newly-sown [fall?] wheat injured in several 
counties in Indiana and Missouri, and in Linn Co., Kansas. 
Franklin Co., Ill., was overrun to the great damage of the corn 
crop, as also certain counties in Indiana and Missouri, and Linn 
Co., Kansas. In Crawford Co., Missouri, three distinct broods are 
noted: first early in May; second late in June; third about the 
last of August. [First and third are, of course, the same. ] 

LeBaron, Wm.—The Chinch Bug (Microjifl rus leucopterus, Say). 
(Third Bept. State Ent. Ill., 1871, pp. 142-156. See also 5tli 
Ann. Rept. Board of Trustees Ill. Industrial Univ., 1871-72, 
pp. 193-200.) 

Notes the excessive prevalence of the chinch bug in 1871. The 
most serious depredations occurred in a belt of territory 100 miles 
wide, commencing in the western part of Indiana and extending 
more than 400 miles west, and embracing more than 40,000 square 
miles. Over this area spring wheat was reduced to not more than 
a quarter of an average crop, and in many places wholly destroyed; 
barley was less than half a crop; and oats not more than three 
fourths. Center of belt a little north of the center of Illinois, 
being about on a line with the junction of Iowa and Missouri, and 
taking in a corresponding part of Southern Iowa and Nebraska 
and of Northern Missouri and Kansas. South of this belt no con¬ 
siderable damage, owing to prevalence of winter wheat as a crop 
[ r]; and north of it a tolerable crop of spring wheat was harvested, 
though chinch bugs were numerous enough in Northern Illinois 
and Southern Wisconsin to damage the crop somewhat and to ex¬ 
cite serious apprehensions for the future. Estimates the “total 
loss by chinch bugs in the State of Illinois in the year 1871 up¬ 
wards of $10,500,000/’ and the combined loss in the Northwestern 
States, from this insect, during the same year, upwards of $30,000,000. 
Treats of destruction and prevention under six heads. (1) Natural 
enemies. Lady-bugs, larvae of lace-winged flies, and quails are, he 
says, so reported. He has no hope of essential aid from natural 
enemies in destruction of chinch bug. (2) Early sowing. Says 
this seems not a reliable measure. In this connection recommends 
the plan of sowing stimulating substances (as salt and lime) with 
the grain to hasten ripening as a plan well worthy of trial, and 
cites an encouraging instance. (3) Prevention of migration. Men¬ 
tions as the two principal measures, plowing a succession of 
furrows across path of insects, and barricading with fence-boards 
besmeared with coal-tar or kerosene oil. Says the last plan is 
most effective, but that the boards may be discarded as an un¬ 
necessary trouble and expense, as it has been demonstrated that 
a stream of coal-tar poured on the ground will intercept the pro¬ 
gress of the insects if renewed every other day. (4) Burning 
corn stalks and rubbish in the fall. On this point he quotes at 
some length from a letter written him on the subject by a practical 
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observer who comes to the following conclusion: “As to burning 
stalks with a view to destroying the chinch bugs I have but little 
faith in it. Could the stalks be burned before excessive cold 
weather sets in, very probably a large portion of the bugs could 
be destroyed; but by the time the corn can be harvested and the 
stalks are dry enough to burn, the chinch bugs have taken to 
their legs or wings and left for parts unknown.” (5) Abstaining 
from the cultivation of those grains upon which they chiefly sub¬ 
sist. He thinks that bugs will probably not breed in oats to any 
extent after the first year of their infesting it [since disproven], 
and that abandonment of the cultivation of spring wheat and bar¬ 
ley, if there is concert of action over a considerable territory, will 
rid that section of the chinch bug. The presence of chinch bugs will 
not prevent the raising of corn or winter grains the coming year. 
Speaking of other proposed remedies he approves of burning badly 
infested grain just as bugs are about to migrate; says that the practice 
of sowing winter rye with spring wheat is founded on the mistaken 
notion that chinch bugs feed on the blades of grain; and regards 
all attempts to check their depredations by throwing offensive 
substances upon them as labor lost. Speaking of natural agencies 
which are destructive to these insects, he inclines to the view that 
they may be destroyed by the severity of winter as well as by the 
rains of summer. 

J[ohnson], B. F.—[Letters from Champaign County, Illinois, in 
Cultivator and Country Gentleman.] 

Apr. 25, 1872, v. 37, p. 261. “The chinch bugs have stood the 
winter, and are about by millions.” May 23, 1872, p. 325. “On 
May 5, chinch bugs were out by millions. Nothing will save the 
oats, spring grain, and corn crop, except a continuance of such 
cool and moist weather as we have had for a week.” Aug. 8, 1872, 
p. 501. “The chinch-bug damages this season are scarcely to be 
estimated, so limited are they.” 

[LeBaron, Wm.]—Chinch-Bug Experiences of 1872. (Prairie Far¬ 
mer, Aug. 24, 1872.) 

Article deals- chiefly with the questions of the places of hiber¬ 
nation and climatic influences. Thinks fallen leaves constitute 
their “ordinary” or “normal ’ places of hibernation, and where no 
trees furnish^ these, “there is,” he says, “good reason to suppose 
that many of them fly to the nearest woodland in order to obtain 
their natural protection. As exceptional, mentions their being 
found under bark of logs and in worm-eaten nuts. Says that the 
chinch bug certainly hibernates in the woods to a sufficient extent 
to perpetuate the race, but whether in numbers to threaten crops 
the succeeding year has not been determined. Considering the ex¬ 
cessive prevalence of the chinch bug in 1871, and its “almost total 
disappearance” the next year in the belt of territory where its 
ravages were so serious, he does not think the fact can be ex¬ 
plained by the severe cold with which the winter opened, and the 
scarcity of snow, but is rather due to the timely rains in May 
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and June; and lie says experience teaches that after a chincli-bug 
season we cannot, the next year, argue immunity from damage by 
these insects from any peculiarities of the winter. 

LeBaron, Wm-Lecture on Insects. (Fourth Ann. Kept. Board 
of Trustees Ill. Industrial University, 1870-71, pp. 176-180.) 

The chinch bug furnishes the most remarkable example on 
record of the efficacy of climatic influence in exterminating noxious 
insects. The chinch bug delights in dry, hot weather. The rainy 
season of 1869, embracing the month of June, which is the chief 
feeding and propagating season of these insects, almost extermi¬ 
nated them fiom Illinois; but they are again becoming numerous, 
ind in some localities there is reason for the gravest apprehen¬ 
sion for the spring wheat crop of the coming year. In those dis¬ 
tricts where they were numerous last fall, sow sparingly of spring 
vheat next year, and get the seed into the ground as early as pos¬ 
able. Burn corn stalks and other litter that lie about fields and 
ences. It is not probable that these insects would ever multiply 
o any great extent if spring wheat were not cultivated. They at- 
ack barley, but will not eat oats unless compelled to [?]. Winter 
ye, like winter wheat, is too far advanced in early spring, in this 
>art of the country, to be much injured by them. Corn does not 
asily succumb to them, generally only a few rows being injured; 
ometimes, however, whole fields are laid waste. These insects gener¬ 
ally migrate on foot. Furrows plowed across their path, or boards 
et on edge and smeared with coal-tar have been used to arrest 
heir progress. The efficacy of all such methods will depend on 
he thoioughness and ingenuity with which they are carried out. 

1873. 

ackard, A. S., Jr.—Insect Calendar. The Insects of June. (Our 
Common Insects, p. 203.) 

Quotes a few lines from Harris concerning the time of season 
;e chinch bug appears, and its food plants; and, as an indication 
i its wide distribution, says he has detected it in August on the 
umnnt of Mt. Washington. 

Tairie Farmer. Record of the Season. 

Apr. 5, 1873, v. 44, p. 112. Hancock Co. (Mar 26.) “Winter 
heat is. badly used up on black prairie soil. Some are re-sowing 
ith spring wheat, but most of our farmers refuse to have it on 
leir farms fearing another plague of chinch bugs.” Livinfiston 
o. (Mar. 26). Small grain has been wholly discarded here for 
ie last two years on account of the chinch bug.” June 21, 1873, 

^nion Co. (June (). “Chinch bugs are numerous in a 
D°d deal of our wheat this spring.” June 28, 1873, p. 208. Ful- 
m Co. (June 7). The chinch bug is out in full force, but the 
resent prospect for spring wheat and oats is good. July 19, 1873, 
^232. Clay Co. (5). Chinch bugs plenty. Cumberland Co. (10). 
J°rn will make a fair crop, if the bugs will let it alone.” Fayette 
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Co. (8). Chinch bugs numerous. Have hilled a great deal of com 
already. Aug. 2, 1873, p. 248. Kane Co. Chinch bugs numerous, I 
and doing great damage to late-sown wheat. McHenry Co. 
(July 21). Many pieces of spring wheat are being injured. 
Union Co. Corn is being seriously injured. Aug. 9, 1873, p. 25b. 
Clay Co. (1). Many chinch bugs. Oct. 4, 1873, p. 320. Shelby 
Co. (Sept. 18). “Between the drouth, frost, and chinch bugs, our 
corn crop will be a small one.” Nov. 8, 1873, p, 360. Clay Co. 
(Oct. 20). “The country is full of chinch bugs. Early wheat in¬ 
jured by bugs and grasshoppers.” Gallatin Co. (Oct, 25), “Wheat 
that was put in with a drill, although damaged by the bug, was 
very nearly a full crop, while that sown broadcast was not, for 
two or three counties, one third of a crop.” Corn also consider¬ 
ably damaged by chinch bug. 

Iowa. July 5, 1873, p. 216. Scott Co. (June 17). A few chinch 
bugs, but they are not general, and spring wheat is growing 
luxuriantly. 

Kansas. May 3, 1873, p. 114. Crawford Co. (Apr. 19). “A few 
persevering farmers have sown spring wheat, as usual, but as this 
crop is invariably destroyed by the chinch bugs they are com¬ 
pelled to import seed every year.” July 5, 1873, p. 216. Labette 
Co. (June 23). “Last Thursday and Friday were days of de¬ 
struction in Labette and Cherokee counties. The wheat acreage 
was one third more than last year, but last Thursday and Friday 
more than that one third was destroyed by chinch bugs. Bank 
and early wheat are late—in many cases will not pay for harvest¬ 
ing. * * * All corn fields adjoining wheat fields are covered 
with chinch bugs.” July 12, 1873, p. 224. Neosha Co. (June 
25). “Wheat is about half a crop; oats look fine, and corn is 
good. Chinch bugs very bad.” July 26, 1873, p. 240. Butler Co. 
(14.) “Spring wheat all considerably injured.” Nov. 1, 1873, p. 
352. Labette Co. (Oct. 20). “An average crop of wheat, though 
much injured by the chinch bug.” 

Missouri. July 26, 1873, p. 240. Shelby Co. Wheat was in¬ 
jured considerably. Aug. 2, 1873, p. 248. Scotland Co. Some 
spring wheat nearly destroyed. Dec. 6, 1873, p. 392. St. Charles 
Co. (Nov. 20). “Corn, as a general thing, is a poor yield. Cause,' 
drought and chinch bugs.” 

* 

J[ohnson], B. F.— [Letters from Champaign Count}", Illinois, in 
Cultivator and Country Gentleman.] 

July 24, 1873, p. 468. “The chinch bug [July 16] is unheard 
of.” Aug. 14, 1873, p. 516. Bemarking on freedom of corn from 
insect enemies, states that chinch bugs do not enter corn fields 
till after small grain and meadows are exhausted. 

[LeBaron, Wm.] —Nebraska Grasshopper.—Twig'Pruners.—Chinch 
Bugs. (Prairie Farmer, Aug. 16, 1873, v. 44, p. 257.) 

QTo a correspondent from Cob Jen, who writes, “What can be 
done to stay the ravages of the chinch bugs? They are new- 
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>mers here, and we do not know what to do,” he replies that if 
p correct in his. impression, winter wheat, as a rule, escapes 
|ie ravages of the chinch bug; and that since as far south as Cobden 
inter wheat is the variety almost exclusively raised, his corre- 
pondeut need have no serious apprehensions in regard to this 
pst. He also expresses the opinion that, although not yet arrived 

the. point of adopting so desperate an expedient, the farmer 
ay virtually exterminate the chinch bug by ceasing to raise 
beat. 

raibie Farmer, Oct, 11, 1873, v. 44, p. 321. The Wheat Crop. 
[From the September Report of the Department of Agri¬ 
culture.] 

“In Indiana this crop [wheat] has suffered from winter-killing 
e fly, chinch bugs, and heavy rains in the shock.” In Illinois’ 

Spring wheat lias been injured to some extent by chinch bugs,’ 
st, and storms.” In.Missouri and Kansas chinch bugs are said 
have reduced the yield of wheat in some counties. 

jeBaron, IVm.] —Chinch Bugs. (Prairie Farmer, Oct. 18, 1873, v. 
44, p. 331.) 

Answer to letter from “Egypt,” who writes from Odin Sept. 22 
73. Letter given in full. 

-^£0 states that he has suffered from the ravages of chinch 
gs for twenty-eight years, during which time they have steadily 
3reased m numbers. While at .first they only injured oats and 
nng vheat, they now swarm in corn fields; and this summer 
ve attacked meadows and pastures. Formerly they crawled from 
Id to field; now they fly in swarms. Hungarian and buckwheat 
2 no longer any protection, for they fly long distances. Years 
o it was thought that the abandonment of spring wheat would 
terminate them; now, to starve them out, we would have to 
ike the land a desert. 

LeBaron replies in a. general rather than a specific manner, and 
£S foi moie definite information concerning tlie charges brought 
ainst the chinch bug as a southern insect, saying that from a 
rtliein point of view it has been regarded as a destroyer of 
J spiing grains, especially wheat and barley. He dwells at some 
igth upon the natural history of the insect, telling “Egypt” that 
i ciawling stage is by far the most destructive period of the 
>ect s life, that they hibernate mostly, if not exclusively, in the 
aged state, flying only when about to deposit their eggs, the parent 
g perishmg soon after. Probably never originate in corn, and 

not thrive and propagate on oats alone. “ In the Northern 
ites lay their eggs on the roots of wheat and barley. He says, 
/e should expect that in this more genial clime [Southern Illi- 
is] the chinch bug might become a more permanent resident, 
t on some accounts less destructive, than at the North, * * * 
ere it has been both the most destructive, and the most change- 
e and evanescent of insects.” * 1 
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1874. 

Prairie Farmer. Record of. the Season. 

Mar. 7, 1874, v. 45, p. 80. Union Co. (Feb. 19). “Chinch bug 
very plenty about here in sage-grass patches and under the bar 
of trees.” Mar. 14, 1874, p. 88. Edicards Co. (Feb. 20). Fo 
the last three years the hay crop has been light, the army worn 
drought, and chinch bug being the cause. Mar. 28, 1874, p. 10^ 
Franklin Co. (Mar. 16). “Our crops last year were not a: 
average, on account of chinch bugs and drought.” Apr. 11 
1874, p. 120. Kane Co. (Mar. 20). “But a small- amount o 
wheat will be sown; barley will be no better; it was nearly 
failure last year; it propagates the chinch bug.” Apr. 25, 1871 
p. 136. St. Clair Co. (Apr. 16). The chinch bu g is just appeal] 
ing. Our wheat is hardly ever hurt by it, as, by the time th< 
young ones are ready for it, the straw is too hard for them 
Union Co. (Apr. 13). “Wheat looks as fine as we could wish, 
* * but our farmers seem greatly alarmed about the cliincl 
bug. I tell them they need not fear him if it keeps on raining 
every few days.” June 13, 1874, p. 192. Kane Co. (5). “Wheat 
oats, and barle}' bid fair for a large crop, if the chinch bugs d< 
not destroy them. They have already made their appearance ii 
some fields.” Menard Co. “The chinch bug has come and wil 
probably take the wheat and oats and some fine fields of corn. 
June 20, 1874, p. 200. Brown Co. (11). Wheat is injured by th< 
chinch bug. Will Co. (8). Chinch bugs quite numerous, but the 
rains will stop their progress. July 4, 1874, p. 216. Moultru 
Co. (June 20). Oats and wheat injured by chinch bugs. July 11 
1874, p. 224. Christian Co. (June 29). Wheat and corn injured 
Menard Co. (June 29). Spring wheat ruined, and unless it rains 
soon oats and corn will be devoured. Moultrie Co. (June 25) 
Spring wheat killed and the chinch bugs are on the corn. Jul) 
18, 1874, p. 232. Clark Co. (June 27). Wheat injured. Clinto% 
Co. (July 6). In sections of this county, and Marion, Washing-; 
ton, and Jefferson counties, severe drought and chinch bugs. One 
quarter of the corn destroyed or badly injured by the bugs 
Coles Co. (July 4). Have done considerable damage wherevei 
there was any small winter grain. Wheat and rye almost an en¬ 
tire failure, and some corn adjoining entirely ruined. Hancock 
Co. (July 8). Chinch bugs #very numerous. Iroquois Co. (July 
6). Spring wheat and oats infested. Kane Co. (July 10). Chinch' 
bugs more destructive than for years past. Menard Co. Corn in¬ 
fested. Montgomery Co. (July 9). Chinch bugs sweeping off acres* 
of corn. Shelby Co. (July 6). Wheat and oats very much in¬ 
jured, and corn now being seriously damaged. July 25, 1874, p. 
240. Boone Co. (13). Spring wheat badly injured. Clay Coi 
(12). Corn damaged. Johnson Co. (14). Wheat and corn in¬ 
fested. Macon Co. (12). Corn, wheat, and oats very badly dam¬ 
aged. Marion Co. (June 26). Chinch bugs very destructive.* 
Scott Co. (July 14). Plenty of chinch bugs. Aug. 1, 1874, p. 
248. Franklin Co. (July 21). Oats badly damaged and some1 
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Drn killed. Bugs still at work. Kane Co. “Dry weather and 
liincli bugs are using up the corn. ” Macoupin and Sangamon 
Cs. (July 23). Spring wheat a complete failure and injury to 
?rn very great. Wabash Co. (July 15). Wheat and oats were 
illed by the chinch bugs in some instances, and late corn is 
kely to suffer terribly. Aug. 8, 1874, p. 256. Fay die Co. (July 
3). Chinch bugs very numerous., LaSalle Co. (27). “More 
ugs than wheat.” Logan Co. (28). Spring wheat almost a fail- 
re. Montgomery Co. (20). Killing a great deal of corn. Stark 
o. (28). Did little damage. Union Co. (27). Very destructive, 
ug. 15, 1874, p. 265. Franklin Co. (July 25). “Chinch bugs 
fenty.” Hancock Co. (Aug. 4). “Some chinch bugs.” Johnson 
o. (July 24). Have just had fine rains. Chinch bugs have left 
,r parts unknown. Lulu, - Co. (Aug. 5). Some spring 
heat not cut on account of chinch bugs, and considerable corn 
destroyed. Next brood of bugs hatching by the million. Aug. 

I, 1874, p. 272. Kane Co. (7). Corn is being badly damaged, 
ug. 29, 1874, p. 280. Logan Co. (15). Some spring wheat 
holly destroyed. McHenry Co. (20). The chinch bug has had 
uch to do with destroying the crops. Scott Co. Corn damaged 
r chinch bug and drought. Sept. 5, 1874, p. 288. Carroll Co. 
4ug. 24). “A good smell of chinch bugs this season; doubtless 
ffting ready for next year.” Hancock Co. (Aug. 24). Chinch 
igs in the^ corn. Late corn will suffer severely unless it rains 
»ry soon. Sangamon Co. The chinch bugs destroyed our spring 
ops of wheat and barley, most of’ our oats, and scores of acres 
corn. Williamson Co. (Aug, 24). ‘Wheat never better. Bipened 

Tore the bugs injured it. Sept. 12, 1874, p. 296. Fulton Co. 
Vig. 28). Drouth and chinch bugs have cut the corn short one 
ilf. Sangamon Co. (Sept. 1). Millions of chinch bugs, but a 
>od crop of wheat notwithstanding. Sept, 26, 1874, p. 312. 
fflngham Co. (5). Wheat and corn about half a crop in our 
sighborhood; oats a total failure. Chinch bugs worse than ever 
4‘ore. Hancock Co. (18). More chinch bugs than ever before, 
irmers cutting a good deal of the corn for feed. Macon Co. 
)ring wheat much injured by chinch bugs. Eggs laid by them 
Iched in time for some late corn to receive injury; but the bugs 
e now7 living on the fall wBeat. Tazewell Co ' Spring wheat 
jured. Oct. 3, 1874, p. 320. Lulu, - Co. (Sept. 11). Corn 
>t half a crop. Chinch bugs now going to early-sown wheat. 
imstian Co. (Sept. 21). Much wdieat (all the spring wheat), 
ts, and corn destroyed. Small grain does not pay here. Mont- 
mery Co. (Sept. 21). Chinch bugs have, in places, taken vol- 
deer wheat and oats. Farmers afraid to sow wdieat. White Co. 
>ept. 21). In western part of county corn badly damaged. Will 
>. (Sept. 21). The little wheat raised, badly hurt by chinch 
gs; rye somewhat damaged. Oct. 17, 1874, p. 336. Me Don- 
gh Co. (7). “Spring wheat light and hurt by the bugs.” Oct. 
, 1874, p. 344. Iroquois Co. (12). Drought and chinch bugs 
used short crops. Spring wdieat plowed under just as it was 
ading out, while chinch bugs w7ere young and numerous. Oats, 
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when heading, promised forty bushels; chinch bugs reduced it 
twenty. Corn also injured by them. Oct. 31, 1874, p. 352. Sc 
gamon Co. (21). Second brood of chinch bugs did much dama 
to corn. Nov. 14, 1874, p. 368. Plait Co. ' “Chinch bugs a 
grub worms more than plenty.” Nov. 21, 1874, p. 376. Faye 
and Macoupin Co's. (9). Corn severely injured. Nov. 28, i8 
p. 384. Cook Co. Hundreds of acres of wheat and thousands 
acres of corn destroyed. Macon Co. (17). Low, flat fields 
corn seem to withstand ravages of chinch bug the best. Oats a 
wheat crops fair where chinch bugs did not'take them, but so] 
pieces of wheat were entirely devoured. Dec. 12, 1874, p. 4< 
Boone Co. Chinch bugs abundaut. “Many fields of grain wi 
cut only for feed and litter.” Iroquois CF (Nov. 30). Corn a 
wheat injured by chinch bugs. 

Iowa.—Aug. 29, 1874, p, 280. Jefferson Co. Drought and chin 
bug. Wheat light; oats good; corn a good deal injured. 

Kansas.—May 23, 1874, p. 168. Labette Co. (May 11). “Chin 
bugs, which destroyed a great deal of wheat last year, are ve 
abundant this spring.” July 11, 1874, p. 224. Jefferson C 
Chinch bugs in myriads. Much wheat destroyed, that which 
cut being about half a crop. Oats and corn now infested. Su 
ner Co. Spring wheat not worth cutting. July 18, 1874, p. 21 
Labette Co. (June 25). Wheat scarcely hurt at all by chin 
bugs. Aug. 1, 1874, p. 248. Marion and Sumner Co's. (July 2( 
Spring wheat and corn injured in the former county; spring whe 
a little damaged in the latter. Aug. 8, 1874, p. 256. Wilson C 
Chinch bugs numerous. Aug. 29, 1874, p. 280. Douglas Co. (At 
17). Corn greatly reduced by chinch bugs, drouth, and gras 
hoppers. Wheat nearly an average crop. Sept. 12, 1874, p. 21 
Cranford Co. (Aug. 28). Half the wheat taken, and corn w 
scarcely average five bushels to the acre. Nov. 7, 1874, p. 31 
Marshall Co. “Dry weather, chinch bugs, and grasshoppe 
used up all the corn and vegetables.” Dec. 19, 1874, p. 4C 
Frankhn Co. (4). Corn crop almost a failure on account of tl 
grasshoppers, chinch bugs, and drouth. 

Missouri.—July 18, 1874, p. 232. Dade Co. (July 8). Whe 
considerably damaged, but corn has suffered severely. Some fiel< 
have ten to twenty acres entirely cleared. Aug. 15, 1874, p. 26 
Linn Co. (July 31). Corn damaged by bugs and drouth. Ait 
22, 1874, p. 272. St. Charles Co. (10). Corn, wheat, and oa 
good, although injured by chinch bugs. Sept, 12, 1874, p. 296. Ca\ 
Co. (Sept. 2). Corn cut short one half by chinch bug and di 
weather. Oct. 10, 1874, p. 328. Bides Co. (Sept. 21). Whea 
oats, and corn crops nearly failures on account of dry weathe 
chinch bugs, and grasshoppers. Carroll County. (Sept. 25 
“Chinch bugs more plenty than corn.” Nov. 7, 1874, p. 36 
Saline Co. (Oct, 22). “Chinch bugs and insects of all kirn 
seemed to vie with the hot dry weather in the destruction of crops, 
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Wisconsin.—Aug. 1, 1874, p. 248. Dane Co. (July 20). De¬ 
stroying wheat and barley.. Worse than for many years before. 
Green Co. (July 20). Going from wheat to corn by millions. 
Sept. 19, 1874, p. 304. Doane Co. (8). Greater part of the corn 
badly damaged. 

J[ohnson], B. F.—[Letters from Champaign County, Illinois, in 
Cultivator and Country Gentleman.] 

i June 11, 1874, v. 39, p. 372. Much talk of the chinch bug, as 
might have been anticipated from the dry weather in May. Aug. 
13, 1874, p. 517. Chinch bugs on every farm in Central Illinois. 
Formerly they were confined to spring wheat and oats, penetrating 
only a few rods into corn fields on the exposed sides. This year 
they are everywhere. Aug. 20, 1874, p. 532. Incidental men¬ 
tion of chinch-bug damage to corn. Sept. 3, 1874, p, 565. In 
answer to an inquiry for the reason that farmers cut grain when 
attacked by chinch bugs, states that it is to secure it for feed. 

i Oct. 15, 1874, p. 659. Cattle and horses injured by eating corn 
stalks infested by chinch bugs, some deaths being reported. Symp¬ 
toms resemble Texas fever.* Suggests sowing insect-killing plants, 
like tobacco, hemp, nightshade, etc., as barriers. Origin of “chintz” 
and “chinch.” Oct. 29, 1874, p. 692. Chinch bugs are flying in 
swarms at midday (Oct. 21). Thinks they are migrating/ Drift 
before a light wind, but would probably be driven to earth by a 
heavy one. 

Foot, Lawrence.—A Way to stop Chinch Bugs. (Prairie Farm- 
I er, July 11, 1874, v. 45, p. 217.) 

If the bugs are on a few outer rows of corn, plow a ditch 
between them and the remainder of the corn, keeping it dusty by 
dragging a log along it. Yery few bugs can cross this ditch. 

[iP., S. M.—The Prospect in Central Illinois. (Prairie Farmer, 
Aug. 1, 1874, v. 45, p. 241. ) 

| * “The damage already done to the growing corn in many locali¬ 
ties by the chinch bug is beyond repair.” 

Prairie Farmer, Aug. 8, 1874, v. 45, p. 249. Condition of the 
Crops. (Extract from Crop Keport.) 

■l. In the Northwestern States spring wheat suffered especially 
from the ravages of chinch bugs and other insects. Damage of 
more or less serious character to this crop by chinch bugs in sec¬ 
tions of Indiana, Illinois, Wisconsin, Iowa, Missouri, and Kansas. 

Prairie Farmer, Aug. 15, 1874, v. 45, p. 257. 

An Iowa correspondent objects to furrow and log-dragging as 
-less effectual against the chinch bug than sowing a peck of winter 
wheat per acre, with spring wheat. 

* Recent inquiry lias not verified this report. S. A. F. 
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Clark, J. A.—Destroying Chinch Bugs. (Cultivator and Country 
Gentleman, Aug. 20, 1874, v. 39, p. 531.) 

Writing from Jefferson Co., Wis., reports the gathering of the 
bugs under oat bundles in field, and suggests destroying them 
there. [Mistakes cast pupal skins for dead bugs.] 

Jackson, Wm.—-What of the Crops. (Prairie Farmer, Sept. 19, 
1874, v. 45, p. 297.) 

Here [Godfrey, Madison Co.?] we had no rain, he says, from 
June 25 to Aug. 21, except enough to lay the dust once or 
twice. Oats, from drought and chinch bugs, only about half a crop, 
and corn still less. 

Harrison, Randolph, [and Editors].—The Chinch Bug. (Cul¬ 
tivator and Country Gentleman, Oct. 15, 1874, v. 39, p. 659.) 

Harrison writes from Cumberland Co., Va., that chinch bugs 
have done serious damage. Especially fond of broom corn. Edi¬ 
tors summarize observations of Harris, Packard, Shinier, and 
others, and advocate burning, sowing strips for bait, and trenches. 
Usually injurious only in hot, dry seasons. 

Cultivator and Counry Gentleman, Oct. 15, 1874, v. 39, p. 668. 
Record of the Times. 

Montgomery Co. (5). Chinch bugs and dry weather chief 
causes of failure of corn. 

1875. 

J[ohnson], B. F.—[Letters from Champaign County, Illinois, in 
Cultivator and Country Gentleman.] 

Jan. 7, 1875, v. 40, p. 5. Replying to inquiry, “If there is 
danger that chinch bugs will be propagated by sowing oats from 
a crop injured by them,” he says: “This insect lays its eggs in the 
earth about the foot of stalks of grain plants. It might be well 
to examine the seed carefully, and if chinches are there sift them 
out if possible, then scald in hot water (but not sufficiently 
to kill the oat germ), and then roll in dry salt or some other 
pungent pickle before sowing.” Apr. 8, 1875, p. 213. “It is so 
warm to-day [Mar. 30] that chinch bugs are collecting and coming 
to the surface in masses, under and about every piece of board, 
bunch of straw, and pile of corn stalks, and they are swarming 
through the whole of last year’s weeds and rubbish that encum¬ 
ber grain, grass, and corn fields.” 

M., E. H.—The Chinch Bug Pest. (Prairie Farmer, May 22, 1875.) 

Mentions enormous loss by chinch bugs in Kansas, and enumer¬ 
ates other states subject to the pest. Notes a petition to the last 
Congress from the Cherokee territory praying for loan of money 
because of damage from chinch bugs. Mention of habits and 
description of “scoop shears” which gather bugs as the outer rows 
of corn are cut,—which rows should be close planted. 
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-oyer, Townend — Entomological Record. Insect Injuries. (Month- 
( W RePort U. S. Dept. Agric., May and June, 1875.) 

I few chinch bugs in Virginia. They are reported in Arkansas, 
ntucky, Indiana, Illinois, Wisconsin, Missouri, and Kansas. 

omas, Cyrus. Chinch Bug. (Prairie Farmer, June 12, 1875.) 

general article on the history and life history of the insect, with 
ice ot remedies *nd literature. Pass the winter in the winged 
;e; appear m spring between middle of March and first of May 
1, at roots of wheat, deposit eggs, which hatch in about two weeks the 
rs leaching maturity in five or six weeks and depositing the second 
cli of eggs. The insects which hatch from these eggs usually 

co™> anch unless destroyed by climatic influences, live till 
l weather and seek winter quarters in which to hibernate. 
•e *;hey ben destroyed by burning the stalks or rubbish 
c afford them shelter. Limited areas which cannot be reached 
fare may be thoroughly and repeatedly drenched with good 

ct. Farmers must act m concert. Refers to cases cited by • 
>aron, Slimier, and Riley, indicating that cold may kill these 
cts, and mentions also an instance in which some were thawed 
a ice m which they had been frozen, and then moved about as 
pi mg. Copious rams at the periods of egg-hatching great 
,k upon multiplication. In a winter following a rainy season 

will be reduced, to a minimum. Two successive favorable 
■s necessary to their fullest development, and they seldom ap- 
. 111 desti uctive numbers without having given warning the 
uous year. ° 

TIVATOR AND COUNTRY GENTLEMAN, July 1, 1875, V. 40, p. 405. 
OOTrespoudBiit writes that the “growing of wheat lias been 

hst abandoned m Will Co. because of the chinch bug.” 

riVATOB AND COUNTRY GENTLEMAN, July 8, 1875, Y. 40, p. 428. 

^respondent from Bond Co. says that rain has killed off nearly 
he chinch bugs. J 

tlE17 f875'yI)eStr0yin= Chinch Bugs. (Western Rural, July 

I rites from Dane Co., Wis,, of saving corn fields by use of 
boards and tar. Boards set up edgewise; dirt put against 
lower edge, and tar poured along the top, it being renewed 

h the buVfeU78' H° 6S dUg “ front of the boards, into 

tern Rural, Oct. 23, 1875. Insect Injuries. 

tract from a summary by the U. S. Department of Agriculture 
ae injuries done by insects during the present year, which 

'ties* the ChmCh bug “made its P°wer felt in only a few 

S. E.—A 4 
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Thomas, Cyrus.—Entomological Notes, No. 2. Winter Plowing 
and Spading.—Chinch Bugs. (Western Rural, Nov. 6, 1875.' 

Exhorts farmers to report results of experiments for destruction 
of insects. Knowledge of what will not do any good is next in 
importance to a knowledge of that which will. Time now, he says1 
to apply torch to whatever rubbish may afford chinch bugs win¬ 
ter quarters. Knows no better practical preventive. Mentions 
finding a few bugs that had survived the wet weather of the 
summer, but had been destroyed by some insect enemy—probably 
the spotted lady bug (Hippodamia maculata). 

Thomas, Cyrus.—Lime for Chinch Bugs. (Prairie Farmer, Nov. 
6, 1875.) 

Thinks it probable that lime would be beneficial as a fertilizer, 
assisting the plant to resist the attack of the bugs, but gives^it as 
his opinion that it will not destroy them unless administered in 
such quanties as to kill the wheat. Urges concert of action in 
burning them in their winter quarters. 

Glover, Townenp.—Report of the Entomologist. (Repoit[U. S. 
Commiss. of Agriculture for 1874, p. 127.) 

In 1873 chinch bug heard of in only one county east of Alleghany 
Mountains—Halifax, Virginia. In 1874 more or less destructive tc 
small grain, corn, and grass in various Atlantic Coast states and in West 
Virginia and Kentucky. It was also reported from various counties 
in Ohio and Indiana, and the drought favored their operations as 
far north as Wisconsin. They vTere quite injurious in some parts 
of Iowa, but their most fatal ravages were in Missouri, where they 
were so numerous on some farms as to swarm into houses and 
barns. They wrere particularly destructive to grass and grain, but 
in some localities corn adjacent to wheat suffered, and in others 
wheat on timber land measurably escaped. Kansas reports more 
or less injury in twTentyT-seven counties. In Illinois, destructive 
swTeep still wider, embracing the following counties: Menard. 
Sangamon, Perry, Effingham, Fay-ette, Jackson, Clay, Madison. 
Clinton, St. Clair, Massac, White, Randolph, Cass, Pike, Logan. 
Cumberland, Hancock, Macon, Marion, Pope, Mason, McHenry, 
Crawfford, Jersey, Macoupin, Montgomery, Moultrie, Morgan, Rich¬ 
land, Vermilion, Washington, Wayne, Piatt, Schuyder, Shelby, and 
Edwmrds. In some of these counties they appeared early enough 
to attack winter wdieat before harvest and to make the wrheat 
stubble a point of attack upon the various spring-sown crops. 

Muhleman, J. R.—Insect Life in Winter. (Trans. Ill. State Hort. 
Soc. 1874, p. 250.) 

Mention of trapping chinch bugs and other insects under boards 
placed in orchard for that purpose. 
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Riley, C. V.—The Chinch Bug— Micropus leucopterus (Say) 
(Seventh Rept. State Ent. Mo., 1874, pp. 19-50. Appendix 
pp. 51-71, figs. 2, 3, 4.) ^ 

An exhaustive treatment of the subject, called out by the un- 
paralled damage done by the chinch bug in Missouri in 1874, and 
the general ignorance prevailing there concerning its history and 
habits. Ascertaining by circular of inquiry that his Second Re¬ 
port had a very limited circulation among the farmers of Missouri, 
the article in it on the chinch bug is reproduced in part. , (For 
abstract of such quotations see a previous entry.) 

. Tiie egg> larval stages, and pupa are described; Say’s descrip¬ 
tion of the imago quoted (supplemented by a short one by Dr. 
LeBaron); and Fitch’s nine varieties are enumerated, to which 
another variety is added. The past history of the insect in Mis¬ 
souri (dating back to 1836) is given quite fully, much informa¬ 
tion having been called out by a circular of inquiry addressed 
to prominent farmers in every county of the State. Ravages of 
1874 reported over wider range of country than previously, ex¬ 
tending south to Texas and Arkansas and east to "Virginia some 
corn in Kentucky, even, being ruined. The total loss in Missouri 
including only the staple crops of wheat, corn, and oats, amounted 
at a low estimate, to $19,000,000. Food plants, the cereals and 
grasses. Has seen young chinch bugs around roots of strawberry 
plants under circumstances indicating that they can feed on this plant. 
Eggs occasionally deposited on blades of the grain, but generally 
on roots of infested plants. Flights noticeable at three periods* 
in early spring, after wheat harvest, and just before seeking win¬ 
ter quarters. Migrate for food on foot. TV here irrigation is im¬ 
practicable, the following preventive measures must' be the chief 
dependence: burning, rolling, invigorating the plant by manure 
mixing seed or protecting one plant by another, preventing migra¬ 
tion by use of coal-tar or furrow kept friable and dusty, winter 
work (burning rubbish and trapping) and combined action, and 
abstaining from cultivation of grains upon which the insect feeds. 
As possible remedial and preventive measures needing further 
trial, there is- mention of the following expedients: the use of 
salt and brine—the former to be sowed with the seed, the latter 
to be poured on the plants; sowing flax with grains—a quart or 
two per acre—as being offensive to the chinch bug; and the sow¬ 
ing with each twelve bushels of winter wheat one bushel winter 
rye, and with spring wheat this proportion of winter wheat. The 
favorable effect reported from the use of salt is attributed to the 
mvigoration of the plant. Reports of injury to stock feeding upon 
corn fodder, badly infested with the bug are no doubt correct. 
(hor recapitulation and matter not noticed here see previous 
entry.) 1 
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1876. 

Riley, C. V.—Insect Ravages. (St. Louis Globe-Democrat, Mar. 
4, 1876.) 

Loss by chinch bugs in Northwestern States in 1871, $30,000,000; 
and in 1874, $60,000,000. 

Report Department of Agriculture, July, 1876. [Insect In¬ 
juries.] (Prairie Farmer, Aug. 19, 1876.) 

Troublesome only in a few counties of the Northwest, including 
four counties in Wisconsin, three in Iowa, one in Missouri, one 
in Kansas, and Ogle and Winnebago in Illinois. 

L., J. F.—Chinch Bugs, etc. (Prairie Farmer,-Nov. 4, 1876.) 

Thinks that by legislative action a fence could be secured around 
and through which fire might pass without injuring it, thus per¬ 
mitting the thorough destruction of leaves, weeds, and rubbish, 
which afford shelter to the chinch bug in the winter. Then, if 
concert of action could be secured, State Entomologist’s sugges¬ 
tions might be carried out. 

Glover, Townend.—[The Chinch Bug or “Mormon Louse.”] (Re¬ 
port of the Entomologist in Rept. [U. S. ] Commiss. Agric. 
1875, pp. 122, 123.) 

Reports insect as injurious to almost every description of garden 
vegetables, grain, maize, herbs and other grasses, wheat, oats, 
potatoes, and even to buds of the pear and other trees. Describes 
the different stages, and on Dr. Shimer’s authority mentions 
twenty days as the time occupied by the female in laying her eggs 
(about 500, deposited in ground, on or among roots of plants); 
which hatch in fifteen days. Two broods in Northern States; 
sometimes three in Southern. Hibernates under rubbish. One 
specimen taken in midwinter in Washington was one and a half inches 
under ground, stiff and lifeless when found, but soon as lively as 

■ever. Insect multiplies much the fastest during dry seasons. 
Destroyed by several parasites. The false chinch bug and lace¬ 
wing flies said to destroy it, and quails to feed upon it. 

Glover, Townend.—Remedies Reported to be Serviceable in De¬ 
stroying Insects of the Suborder Heteroptera, or Plant-Bugs. 
(Report of the Entomologist, in Rept. I II. S.] *Commis. 
Agric. 1875, pp. 139, 140.) 

Short general discussion of chincli-bug remedies with favorable 
mention of salt, sowing Hungarian grass with grains, ditching, and 
coal-tar barriers. 

Riley, C. V.—Lessons of the Year. (Eighth Rept. State Ent., Mo., 
1875, pp. 142, 143. 

Says the destitution in western counties of Missouri the pre¬ 
vious spring was certainly owing as much to the ravages of the 
chinch bug as to those of the locust. Mentions diversified agri- 
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culture as undoubtedly one of the most effectual means of coun¬ 
teracting its ravages. Recommends alternating grasses and cereals 
with root and forage plants not liable to injury by chinch bug. 

UHLEVR- of Hemiptera of the Region West of the 
Mississippi River, including those collected during the Hav- 
den Explorations of 1873. (Bull. U. S. Geol. and Geogr. 
Surv. of Terrs, v. 1, 2d ser., No. 2, p. 306.) 

“Inhabits Texas, California, Kansas, Nebraska, Wisconsin, Min- 

region 11 in°1S’ Mlchlgan’ and generally throughout the Atlantic 

The short-winged form seems to be more common in New 
England than in the Southern States.” 

1877. 

Prairie Farmer, Feb. 3, 1877. Protect Useful Birds. 

A fanner says, “Quails are known to eat chinch bugs bv hun¬ 
dreds and thousands.” J 

t 

J[ohnson], B. F.—Our Illinois Letter. .(Cultivator and Country 
Gentleman, May 3, 1877, v. 42, p. 281.) 

Some chinch bugs in Champaign County, April 24. 

Prairie Farmer, May 5, 1877. 

Statement that farmers near Monroe, Wis, are going to sow flax 

diinclT bugsan^ 'a^°nt a Pe°k acre) as a remedy for 

TH0M merCYMaylSrr8770)PPerS *°A Chin°h Bugs' (Prairie Far‘ 

Little cause at present to apprehend damage by the chinch 

them in the latter part of the may develop 

Packard, A. 8. Jit.—Insects Specially Injurious to Wheat, Oats, 
,BU(W7 ®Jc. (U. S Geol. and Geogr. Surv. Terr’s, 1875, 
pp. 697-699, figure 4, and map.) 

“The most formidable enemy of wheat and corn.” Found on 
summit of Mt. Washington and in Maine, but doubtless a south¬ 
ern and western insect. It probably inhabits the entire United 
States east of longitude 100°. Description of different stages- 

1878. 

J[ohnsonJ, B. F.—Our Illinois Letter. (Cultivator and Country 
Gentleman, May 23, 1878, v. 43, p. 325.) 

Chinch bugs had begun to show themselves just before the heavy 

out18 ° ^16 Wee^ ^is ,uonf^> but were apparently drowned 
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Thomas, Cyrus.—Insects Injurious to the Vegetable Garden. 
(Trans. Ill. State Hort. Soc., 1877, v. 11. p. 176.) 

Chinch bug mentioned as often doing serious injury in the 
garden. 

Thomas Cyrus.—[Chinch Bug. Blissus leucopterus, Say.] (Seventh 
Rept. State Ent. Ill., 1877, pp. 5, 15-19, 40-71.) 

No considerable appearance of chinch bugs since the scourge 
of 1874. They never occur in such overwhelming numbers as then 
except where two favorable years for their increase occur in suc¬ 
cession, and the intervening winter is the time to apply the rem¬ 
edy. Refers to the verification of his predictions for 1876 and 
1877 (comparative immunity from chinch-bug injury), and thinks 
the probabilities are that the insect will not prove injurious for 
a year or two. Estimates damage to the corn crop alone, in 
Illinois, in 1874, to be not less than $20,000,000. Unquestionably 
the most formidable insect enemy of the Illinois farmer. Quotes 
descriptions of imago by Say and LeBaron; mentions its early 
appearance as recorded by Fitch, Say, and Harris; and gives 
account of the history of the species in Illinois, as recorded in 
various agricultural journals, including quotations from LeBaron’s 
2d Report,—1840 being given as the date of first appearance here 
in injurious numbers. Gives copy of circular of inquiry sent to 
various counties in 1875 concerning chinch-bug injury, number of 
broods observed, remedies used, etc., and gives quotations from 
replies received. Three broods are reported in a number of 
instances, and in Franklin county, “a small brood wms produced 
in April,—an unprecedented event in the history of the chinch 
bug.” (1) Descriptions of various stages and varieties. (2) 
Number of broods and hibernation: two-brooded, with some evi¬ 
dence of a third; hibernates in the adult stage, and appears 
in spring, from middle of March to May or June, according to 
latitude and character of season. (3) First brood hatch from 
eggs deposited by hibernating individuals, maturing in from five 
to seven weeks. (4) Migrations: Before the females of the 
first brood deposit their eggs they migrate,—almost always on 
foot and primarily in search of a more abundant food supply. 
Occasionally they take to flight, which is more common some years 
than others, depending largely on the weather and somewhat, per¬ 
haps, upon the time of their amours. (4) The natural agencies 
which assist in their destruction are lady bugs, lace-winged flies, 
the many-banded robber, quails, frogs, and rains,—the latter the 
chief natural agency which works against the chinch bug, destroy¬ 
ing eggs, young, and adults. (5) The remedies mentioned are 
burning in winter quarters (corn stalks, straw, and other rubbish), 
drenching when practicable,—if fire cannot be used, and other 
measures as given in LeBaron’s 2d Report (3d Rept. State Ent. 
Ill.), from which he quotes at length. [See ante page 58, 1872 
LeBaron.] He agrees with LeBaron that topical applications as 
a check to the chinch bug are labor lost; says that fumigating is im- 



practicable; but believes that when bugs attack corn “it is possible 
Dy great labor and expense to keep them down with hot water 
carefully applied.” Clean farming the most hopeful measure. 

Dhler, P. R.—Notice of the Hemiptera Heteroptera in the Col¬ 
lection of the late T. W. Harris, M. D. (Proc. Boston Soc. 
Nat. Hist., v. 19, 1876-1878, p. 392.) 

Bibliographical references. Mention of localities where Harris’s 
jollections were made. His Massachusetts specimens, except one, 
short winged; those from Illinois with hemelytra and wings fully 
leveloped. 

1879. 

Rley, C. Y.—Entomological Notes. The Chinch Bug. (Farmers’ 
Review, Feb., 1879.) 

“Discusses weather influence, and advances parallel between 
locky Mountain locust and chinch bug; review of life history 
nd summary of facts from Seventh Mo. Rept.; prediction of bugs 
n 1879 if weather prove dry.” [Not seen. See Howard’s Biblio¬ 
graphical List, Rept. [U. S.] Cominis. Agric., 1887, p. 86.] 

)aily Republican Register [Galesburg, Ill.], June 9, 1879. 
Chinch Bugs. 

In view of probable abundance of chinch bug editor urges 
lose observation concerning it, and solicits reports on various 
•oints concerning its history, habits, etc. 

Chicago Times, July 19, 1879. 

A correspondent writes from Marion, Iowa, July 18: “The 
hinch bug is making sad ravages in the wheat fields of this sec- 
ion. Some farmers will not cut gram; others will secure about 
ne fourth a crop.” 

1880. 

’homas, Cyrus.—The Chinch Bug. Its History, Characters, and 
Habits, and the Means of Destroying it or Counteracting its 
Injuries. [Figures and Map showing distribution.] (Bull. 
U. S. Ent. Commission, No. 5, 1879. [Not issued until 
1880.] Advance sheets, concerning amount of injury, pub¬ 
lished in Am. Fnt., Feb., 1880, v. 3, p. 46; extract [The 
Chinch Bug. Its Winter Habits] in Am. Ent., Apr., 1880, 
v. 3, p. 85; and extracts in Globe-Democrat [St. Louis], Feb. 
10, 1880; in Farmers’ Review, Mar. 1, 1880"; and in Prairie 
Farmer, Mar. 8, 1880.) 

An exhaustive resume of knowledge on the subject. Review of 
terature containing history of the pest from 1783 to 1877, with 
3count of its destructiveness. Quotations from Say, Fitch, Le- 
-aron, Shimer, Riley, and others, with brief summary of his own 
rticle in the Seventh Illinois Report. Descriptions of all 
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stages (Riley’s), and characters of nine varieties as pointed oi 
by Fitch. Remedies, natural and artificial, considered at lengt, 
with quotations from Fitch and Riley laying particular stress upc 
drenching or irrigation as the best preventive measure where pra' 
ticable. Statistical comparison of chinch-bug injuries to whe; 
and corn in Northwestern States, showing that corn sustained tl 
.greatest damage in the three great chinch-bug years, 1864, 187 
and 1874. Clean and diversified farming best methods of preven 
ing increase. Entire loss to nation in 1874 estimated at $100,000 
000. ,lAs the species seems to have a maximum of developmei 
about every five years,” the annual loss to the nation is probabl 
about $20,000,000. 

Wells, T. C.—Notes from [Manhattan] Kansas. (Am. Ent., Mar 
1880, v. 3, p. 77.) ' ■] 

“Although we had a very wet season in 1878, and plenty c 
rain in 1879, the chinch bug continues troublesome, injurin 
spring wheat very materially, also millet, and where these are cu 
going for the corn. Some fields of corn were very badly dam 
aged by them last season.” 

American Entomologist, March, 1880, v. 3, p. 75. * ,1 

“Prof. Cyrus Thomas has expressed the opinion that if we hav 
a dry,^ early summer, the chinch bug will be very troublesome i; 
the West the present year.” 

Pacific Rural Press, May 8, 1880. The Chinch Bug. 

Publishes query from Prof. Cyrus Thomas as to appearance o 
chinch bug on Pacific coast, answering in the negative, and quot 
ing a paragraph from his recent article on the chinch bug (Bull. U 
S. Ent. Commission, No. 5). 

Prairie Farmer, May 29, 1880. Chinch Bugs. 

A letter from Ford Co., Ill., states that chinch bugs are abun 
dant in small grain, and inquires if it should be plowed up tc 
save the corn. Editors give extracts from Thomas’s bulletin or 
the chinch bug. 

Prairie Farmer, July 17, 1880. [Answer to Correspondent.] 

“If barley, winter or spring, is chinch-bug proof, we are 
not aware of it.” 

Cary, S. L.—Chinch Bug in Iowa and Minnesota. (x4m. Ent, 
August, 1880, v. 3, p. 206.) 

Writing July 1, says Northeastern Iowa and Southeastern Min¬ 
nesota have been greatly infested with chinch bugs, which came 
as early as April, and were flying in great numbers about the 
10th of June. They commenced laying eggs, but a wet spring 
and summer destroyed most of them. 



Thomas Cyrus.—Temperature and Rainfall as Affecting the' 
Chmch Bug.—Periodicity in its Increase. (Am. Ent., Oct., 
1880, v. 3, pp. 240-242. Abstract of article, in Prairie 
Farmer, Sept. 10, 1881.) 

Chronological data graphically represented by map showing 
lelations of chinch-bug outbreaks in Illinois and adjoining por¬ 
tions of Iowa and Missouri, to weather conditions. Author 
began his investigations by ascertaining the annual average 
o rainfall fiom 1840 to 18//, and then noted the variation of 
each year from this average, representing these variations by 
curves. Taking this diagram as basis of discussion, calls atten¬ 
tion to the fact that the series of years appears to be divided 

“5° 4Cy7o°f, SeV6r\ 11For examPle> counting backward from- 
i«/b to 1840, the rainfall every seventh year seems to have been 
above the average, and this septenary period seems divided into 
periods of four and three years, the ternary period ranking first 
as to rainfall and the quaternary second. Next considers the 
relation of the rainfall to the appearance of chinch bugs, and re- 
gaidmg it as generally admitted that two successive dry years are 
necessary to the development of these insects in injurious num¬ 
bers, he finds the chronological history of the species to be fairly 
conformable to his theory of periodicity. In closing he says, 
The high temperature of 1854, ’7J, and 74, together with the 

diminished rainfall, furnish the key to the cause of the great de¬ 
velopment of the chinch bug during these years.” 

J[ohnson], B. F. Our Correspondence. (Cultivator and Coun¬ 
try Gentleman, Oct. 28, 1880, v. 45, p. 692.) 

Champaign Co., Oct 19. Losses from chinch bug this year are 
rifling, but there are already indications that it will appear in 

force on next year’s crops.” 

Forbes, S. A.—The Food of Birds. (Bull. Ill. State Lab. Nat.. 
Hist., v. 1, No. 3 (1880), pp. 113, 113, 121, 124.) 

Chinch bugs were found in the food of the catbird and brown 
thrush, and m that of a single robin. 

1881. 

Thomas, Cyrus. Questions Answered. (Prairie Far 
1881.) 

mer, Jan. 81 

Gives winter habits of chinch bug. 

Thomas, Cyrus. Belation of Meteorological Conditions to In- 

sect Development (Trans. Ill. State Hort. Soc. 1880, n. s., 
v. 14, pp 89-99.) [Shorter article under the same title 
(essentially an abstract of the above) in Farmers’ Review. 
Jan. 13, 1881, v. 6, p. 30.] 

Speaks of continual increase of insect enemies of agriculture 
due to extension of cultivation and to contact of cultivated areas. 
Accounts for oscillations of injurious insects by reference to 
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meteorological conditions, years of greatest drouth being generally 
marked by unusual development of insect life. Same cause ren¬ 
ders plants less able than usual to withstand insect injury. Be¬ 
lieves that as a rule two consecutive dry seasons are necessary to. 
great development of most injurious species. Presents meteoro¬ 
logical tables of rainfall and temperature for Illinois and adjacent 
parts of Iowa and Missouri from 1840 to 1877. Excludes -Cairo 
record and early record from Sandwich, table being drawn from 
various sources not fully specified, but including Athens [Menard 
County] record, commencing in 1840, and signal service records 
of Chicago, Dubuque, Davenport, and St. Louis, for years 1873-77. 
Temperature series taken, with some exceptions, from Augusta, 
Hancock county. Concludes that a seven years’ period is discern¬ 
ible in the rainfall series, each of these periods being again 
divided into sub-periods of four and three years respectively. 
Finds a passable correspondence between these periods and the 
years of greatest chincli-bug injury,—1850, 1854, 1871, and 1874. 
Infers that multiplication of chinch bugs depends on combined 
influence of increased rainfall and high temperature. Mentions 
some exceptions to this rule with their explanations. Belives it 
impossible to predict with certainty whether a given year will be 
marked by chinch-bug injury. Calls attention to an apparent error 
in the estimate of damage to the wheat crop by the chinch bug 
in 1864, made by Dr. Shimer, and of that to the crop of 1871, 
made by Dr. LeBaron. Says these estimates do not conform to 
the statistics of the Agricultural Department, and that they are 
entirely too large. Becommends planting trees and forming ponds 
as measures for retaining and distributing moisture in dry years. 

Thomas, Cyrus.—Anti-Chinch-Bug Crops. (Farmers’ Review, Jan. 
20, 1881, v. .6, p. 35.) 

Answer to an inquiry from Nebraska as to the crops least 
subject to ravages by chinch bug, and the mode of farming best 
adapted to reduce its injuries to a minimum. As corn and 
spring wheat appear to favor the development of this insect more 
than other crops, reduce corn area and sow winter wheat. Favors 
the early sowing of buckwheat on land to be cropped in wheat, 
turning it under with the plow just before sowing wheat. Men¬ 
tions flax and peas as crops little liable to injury by the chinch 
bug. Suggests four preventive measures: (1) Devote attention 
largely to stock-raising; (2) rely on winter wheat as chief money 
crop if it can be successfully grown, substituting oats for corn; 
(3) sow buckwheat, not only for grain but to clear ground of in¬ 
sects, raising also flax, peas, and potatoes, as far as profitable; 
(4) whenever the bugs appear in corn burn their hiding places 
in spring or fall—preferably in fall. v* 

Kingsley, D. W.—Anti-Chinch-Bug Crops. (Farmers’ Review, 
Feb. 24, 1881, v. 6, p. 114.) 

Independence, Kan. “The ravages of the chinch bug here have 
been just in proportion to the wheat crop, especially on upland.” 



paved corn after wheat was cut by plowing four furrows, four 
set apart, and, with horses, dragging two logs or pig troughs in 
wo furrows at a time. Saved the border rows of corn in one in- 
tance by use of hot water, pouring it on stalks with a cup. Did 
ot hurt corn. Flax and castor beans about the only crops bugs 
dll not trouble [? ]. 

Aerett, W. R.—Anti-Chinch-Bug Crops. (Farmers’ Review, 
Mar. 3, 1881, v. 6, p. 131.) 

Approves Dr. Thomas’s recommendation to raise more stock, but 
bjects to substituting winter wheat and oats for corn. Winter 
pheat winter-kills, and chinch bugs take oats. Advises raising 
jorn and grass to feed to stock. 

llinois Crop Prospects. Consolidation of Reports returned to 
the Department of Agriculture June 1, 1881. Circular No. 
76, pp. 4, 5. 14-37, 41. 

For the “Southern Grand Division” of the State (including 41 
ounties) corn is reported as a very uneven stand, owing to drouth, 
oor seed, chinch bugs, army worms, and cutworms; and there 
re many complaints of injury to wheat, chinch bugs having con- 
ributed to it. They have also had some share in the reduction 
f the fall wheat crop throughout the State, and are reported in 
lany counties as doing more or less damage to oats. 

Correspondents' Remarks.—Cass, Champaign, Clay, Henry, 
loultric, Piatt, Richland, Schuyler, and Woodford Co's. Oats 
lore or less damaged, but not seriously, and in Moultrie and 
lichland counties wheat nearly ruined by chinch bugs and Hessian 
y. Bond, Clinton, Douglas, Edwards, Franklin, Menard, St. 
Hair, Stephenson, and White Co's. Much wheat plowed up and. 
rop nearly ruined, the chinch bug, Hessian tiy, and severe winter 
eing jointly responsible except in Edwards, White, and Stephen- 
on Co’s, where no damage by Hessian fly is reported. Cam- 
erland, Effingham, Fayette, Jackson, Jasper, Jefferson, Marion, 
lenard, Montgomery, Pike, Randolph, Sangamon, Shelby, Wabash, 
nd Wayne Co's. Wheat very seriously damaged by chinch bug 
nd Hessian fly, drouth contributing to the injury in Shelby, 
Vabash, and Wayne Co’s. Hancock, Henderson, Macon, and 
JcDonough Co's. Wheat very much * injured by drouth and 
hinch bugs; yield of spring wheat reduced one half in county 
ist named. Jersey, Knox, La Sa,lle, Lawrence, Logan, and 
Vazewell Co's. Chinch bugs present in both fall and spring 
'heat, having in some instances done considerable injury. Hamil- 

vm Co. Nearly all fall wheat plowed up. Has had to contend 
ith drouth, chinch bug, Hessian fly, and, in some localities with 
list. Madison Co. Hessian fly and chinch bug have done more 
amage to wheat on prairie soil than on timber land. Massac 

1 o. Many fields of wheat destroyed by army worm and chinch 
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Farmers’ Review. Review of the Season. 

June 2, 1881, v. 6, p. 310. Crawford and St. Clair Co 
Winter wheat very nearly a failure on account of chinch B 
and Hessian fly. Chid on Co. Winter wheat less than he 
a ciop. Cause, chinch bug, fly, and winter killing. Marion C 
Chinch bugs working in the wheat. Shelby Co. Wheat an enti 
failure. June 9, 1881, p. 356. Clay, Fayette, and Shelby Co 
Wheat greatly reduced, half crop, or failure, on account of cliin< 
bug and Hessian fly. Clinton Co. Wheat badly injured by am 
woim and chinch bug. Cumberland Co. AY in ter wheat almo 
destroyed. Grundy Co. Dry weather has developed chinch bus 
Henderson and Fa Salle Co's. Appearing in great numbers. Heft) 
Co. In oats. 1 armers sowing one and one half bushels of salt 
the acre to stop their work. Jasper Co. Winter wheat will be le; 
than half a crop. Jpe 23, 1881, v. 6, p, 388. Lawrence C 
Wheat damaged by chinch bug and fly. Wayne Co. Whe 
nearly ruined by chinch bug and Hessian fly. June 30, 1881, p 
404,409. Fond and Jefferson Co's. Chinch bugs in some local 
ties. Clay Co. Chinch bugs bad. Clinton Co. Beginning woi 
on corn. Crawford Co. Winter wheat damaged considerabh 
Perry Co. Numerous in corn. Kendall Co. Drouth develop? 
the chinch bug in many localities. July 7, 1881, p. 420. Clinic 
Co. Wheat damaged by Hessian fly and chinch bug. Fulton G 
In some fields of wheat, but no general complaint. Kendall C 
Corn damaged by drouth and chinch bug. July 21, 1881, p. 3( 
Bond Co. In both corn and oats. Clay Co. Doing much dan 
age. Cumberland Co. Winter wheat nearly a failure on accour 
of chinch bug and Hessian fly. Bugs hurting the corn. Mowe 
Co. Damaging small grain. Olmsted Co. Will take most of th 
wheat. Sangamon Co. Winter wheat greatly reduced. Jnly 2£ 
1881, p. 52. Fond and 1 Washington Co's. Very destructiv 
to corn. Clinton Co. Injuring wheat. Sangamon Co. Doin; 
damage locally. Tazewell Co. Heavy rains killed most o 
the chinch bugs. Aug. 4, 1881, p. 68. Adams Co. Oats an< 
late corn damaged. Calhoun Co. Wheat injured by chine) 
bug, Hessian fly, and winter. Lawrence, Stark, and IVabcist 
Co's. Corn seriously damaged. Aug. 11, 1881, p. 84. Bona 
Ci awjord, and II ayne Co's. Dry weather and chinch bugs hav< 
ruined much corn. Clay Co. Corn an entire failure on accoun 
of drouth and chinch bugs. DeWitt, Grundy, Macoupin, anc 
Moultrie Co s. Corn suffering from drouth and chinch bugs 
Hamilton Co. Chinch bugs reported. Aug. 18, 1881, p. 100 
Clinton, Crawford, Effingham, Jasper, Jackson, Sangamon, Wash¬ 
ington, If ayne, White, and Williamson Co's. Corn nearly oi 
quite ruined by chinch bugs and drouth,—the latter not men¬ 
tioned, however, for Clinton county, and only early-planted corr 
for Sangamon. Sept. 1, 1881, p. 132. Clinton, Crawford, and 
Edwards Co s. Corn nearly or* quite ruined by drouth and chinch 
bugs. Sept. 8, 1881, p. 148. Jackson Co. Early corn injured by 
bugs and drouth. Sept. 22, 1881, p. 180. Jefferson Co. ' Drouth 
and chinch bugs ruined corn. Sept. 29, 1881,' p. 196. Henry Co.t 
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half a crop; bugs, poor seed, and late spring. Logan Co. 
round very dry and corn full of bugs. Oct. 6, 1881. 
adison Co. ^Too dry and too many chinch bugs to sow 
leat. Aov. 1/, 1881, p. 309. Hardin Co. Corn but two thirds 
op on account of drouth’ and chinch bugs. Macon Co. Corn 
jured more by chinch bugs than by drouth. 

Indiana.—Aug. 18, 1881, p. 100. Ohio and Posey Co’s. Chinch 
gs and dry weather. Corn cut short in latter county. 

Iowa.—June 2, 1881, v. 6, p. 340. Cerro Gordo Co. Unusual 
mber of chinch bugs in wheat. Howard Co. Chinch bugs 
esent. June 16, 1881, p. 372. Butler, Des Moines, and 
ayne Co's. Wheat infested. Fayette Co. Chinch bugs appear- 

y. June 23, 1881, p. 388. Floyd, Labette, Miami, and Repub- 
Co's. Injuring wheat. July 7, 1881, p. 420. Chickasaw, Har- 

%, and Jefferson Co's. Dry weather and chinch bugs reported 
urious. July 14, 1881, p. 20. Appanoose, Butler, Dallas, 
iijette, 1 loyd, and Franklin Co's. More or less abundant and 
urious in wheat. July 21, 1881, p. 36. Delaware, Hardin, and 
*,okuk Co's. Very destructive to spring wheat. July 28, 1881, 
52. Adair, Black Hawk, and Chickasaw Co's. Chinch bugs 
ing much damage. Benton Co. Army worms and chinch bugs 
spring wheat. Aug. 4, 1881, p. 68. Butler, Cerro Gordo, 

oyd, Guthrie, Hamilton, Jefferson, Mahaska, Mitchell, Taylor, 
non, and Winneshiek Co's. Spring wheat much injured; almost 
ailure in some localities. Aug. 11, 1881, p. 84. Appanoose Co. 
a%y damage to rye and wheat. Benton Co. Serious injurv to 
eat. Aug. 18, 1881, p. 100. Clayton Co. Spring wheat a fail- 
' °n account of chinch bugs and rust. Floyd Co. Spring 
eat badly injured by blight and chinch bugs. Aug. 25, 1881, 
116. Fayette Co. Spring wheat destroyed. 

Kansas. June 2, 1881, v. 6. p. 340. Franklin and Neosho Co's. 
work; but heavy rains have stopped their breeding. Miami Co. 
ch wheat plowed up on account of chinch bugs. Woodson Co. 
ieat damaged fifty per cent, by drouth and chinch bugs. June 23,’ 
1, P- ^88. Elk Co. Winter wheat badly injured. June 30, 
h P- 404. Jefferson and Labette Co's. Chinch bugs reported, 
le 30, 1881, p. 409. Harvey Co. The ground is well soaked, 
chinch bug doing much damage notwithstanding. Half of the 

-at gone and issue of corn crop doubtful. July 7, 1881, p. 420. 
fey, Clay, Harvey, Marshall, Neosho, Osage, Repbulic, and 
)odson Co s. More or less serious damage to wheat by chinch 
>s and drouth, sometimes amounting to loss of half the crop, 
y 21, 1881, p. 36. Atchison Co. In corn. Chase, Ellis, Re- 
dic, and Trego Co's. Winter wheat seriously damaged. July 
1881, pp. 52, 56. Atchison, Chautauqua, Crawford, and Ells- 

‘fh Co's. Yield of winter wheat much reduced. Jefferson Co. 
n damaged by chinch bugs and dry weather. Jewell Co. 
iter wheat and some spring wheat a failure. Hundreds of 
3S of corn destroyed by drouth and chinch bugs. Barton Co. 
nch bugs and drouth have injured late-sown wheat at least 
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one half. Aug. 4, 1881, p. 68. Lincoln, Linn, Neosho, Osborne 
Ottawa, Looks, Russell, and Saline Co's. Wheat more or lest 
damaged, injury varying locally from five to fifty per cent 
McPherson and Mitchell Co's. Corn damaged. Sheridan Co 
Much winter wheat destroyed. Aug. 11, 1881, p. 84. Cheroket 
Co. Winter wheat cut short. Neosho and Saline Co's. Corn ini 
jured by drouth and chinch bugs. Sept. 1, 1881, p. 132. Cloud 
Cherokee, Elk, Johnson, Labette, and Republic Co's. Corn verj 
seriously damaged. Sept. 29, 1881, p. 196. Woodson Co. Owin^ 
to countless number of chinch bugs, there will be little wheai 
sown. Oct. 6, 1881, p. 212 or 217. Elk Co. (Sept. 26). Lat( 
corn injured. Chinch bugs flying yesterday. 

Minnesota.—June 9, 1881, p. 856. Olmsted and Wabasha Co's 
Chinch bugs present. June 23, 1881, p. 388. Goodhue Co. Chincl 
bugs numerous, but no harm done yet. Houston Co. Numerous 
July 7, 1881, p. 420. Dakota Co. Some chinch bugs in spring 
wheat. Wabasha Co. Chinch bugs numerous. July 14, 1881, p 
20. Dakota and Washington Co's. A few in wheat. Fillmore 
Mower, Olmsted, and Rochester Co's. Very abundant. Houstoi 
Co. Millions in the wheat. July 28, 1881, p. 52. Fillmore, Good- 
hue, and Houston Co's. Spring wheat damaged. Aug. 4, 1881, p 
68. Dakota, Dodge, Fillmore, Goodhue, Houston, Isanti, and Mowei 
Co's. -Spring wheat very seriously damaged. Aug. 11, 1881, p 
84. Fillmore Co. Wheat somewhat injured. Aug. 18, 1881, p 
100. Dakota Co. Wheat injured by drouth, blight, and cliincl 
bug. Houston Co. Spring wheat almost destroyed by chincl 
bugs. Aug. 25, 1881, p. 116. Mower Co. Corn damaged b} 
drouth and chinch bugs. Sept. 1, 1881, p. 132. Olmsted Co\ 
Some corn injured by drouth and chinch bugs. 

Missouri.—June 2, 1881, v. 6, p. 340. Bates Co. Winter wheai 
seriously damaged. Howard and La Fayette Co's. Chinch bug? 
present. June 23, 1881, p. 388. Cass and Cooper Co's. Havt 
done great damage. June 30, 1881, p. 404. Boone Co. Sowt 
chinch bugs in corn.. July 7, 1881, p. 420. Cass and Clay Co's 
Damaging wheat and late corn. July 21, 1831, p. 36. Boone Co 
Corn suffering for rain, and hundreds of acres ruined by chincl 
bugs. Marion Co. Corn doing finely; chinch bugs very bad. Julj 
28, 1881, p. 52. Benton Co. Winter wheat and corn injured 
Aug. 18, 1881, p. 100. Bates, Bollinger, Franklin, Jackson, Jos 
per, Kearney, Miller, Newton, St. Francois, Saline, and Word 
Co's. Damage to corn by drouth and chinch bugs fifty per cent, 
to total loss. 

Nebraska.—July 21, 1881, p. 36. Franklin, Hall, and Merrick 
Co's. Damaging spring wheat locally. Hamilton Co. Doing greai 
damage. July 28, 1881, p. 52. Burt, Clay, Merrick, and Harnd- 
ton Co's. Presence of chinch bug reported. Cass Co. WJieat 
damaged. Jefferson Co. Late wheat taken. Aug. 4, 1881, p. 68. 
Cass, Fillmore, Furnas, Franklin, Jefferson, Merrick, Otoe, Platte, 
Pawnee, Saline, Saunders, Thayer, Washington, Webster, and York 
Co's. Very destructive to spring wheat. 



Wisconsin.—June 9, 1881, p. 356. Brown Co. Barley dam* 
aged. Dane and Dodge Co's. Chinch bugs at work. June 23, 
1881, p. 388. Trempealeau Co. Numerous, but doing no damage 

j yet. July 7, 1881, p. 420. Columbia Co. On spring wheat. No 
; injury yet. July 21, 1881, p. 36. Clark Co. Some chinch bugs. 
! Aug. 4, 1881, p. 68. Chippewa Co. Spring wheat more or less 

injured by “insects.” Clark and Pierce Co's. Chinch bugs re¬ 
ported. Columbia, Crawford, Dodge, and Juneau Co's. Spring 
wheat badly damaged. Dane, Dunn, Jackson, and Monroe Co's. 
Spring wheat injured. Aug. 25, 1881, p. 116. Columbia Co. 
Spring wheat injured by blight, rust, and chinch bugs. Dunn 
Co. Spring wheat almost ruined by chinch bugs. Sept. 22, 

I 1881, p. 180. Pepin Co. Chinch bugs damaged corn more than 
the drouth. 

Prairie Farmer, June 5, 1881. The Chinch Bugs. 

Notice of appearance in Illinois, and methods of preventing mi¬ 
grations quoted from Thomas: (1) Plowing narrow strip around 
field, keeping soil well pulverized by harrowing and rolling, and 
then plowing furrows in this dusty strip; (2) ditching,—care 
being taken to have side next to field perpendicular. 

J[ohnson], B. F.—The Potato Beetle, the Chinch Bug, and the- 
Hessian Fly. (Home and Farm, June 15, 1881.) • 

I These insects have appeared in large numbers, as always after a 
hot, dry season followed by a long, cold winter—cold doing them 
no harm unless associated with moisture. Fight chinch bugs by 
burning rubbish, and prevent migration by furrows filled" with 
straw, and fired; or sprinkle a solution of Paris green [?] on 
outer rows of corn attacked. 

Farmers’ Review, June 16, 1881, v. 6, p. 376. The Wheat Out¬ 
look. 

Indiana.—Winter wheat will not be much more than half a 
crop, owing to hard winter, Hessian fly, and chinch bug. 

Minnesota.—Hessian fly and “bug” have injured spring wheat in 
some counties, but prospect good. 

Missouri.—Winter wheat has been badly damaged by drouth, 
fly, and chinch bug. 

Farmers’ Review, June 23, 1881, v. 6, p. 392. Illinois Corn. 
Prospects of the growing Crop. 

In the “Southern Grand Division” of the State (41 counties) 
there is much complaint of the corn crop’s being injured by drouth, 
chinch bugs, army worms, and cutworms. 

Mosely, Henry C.—War against Insects. (Farmers’ Review, 
July 21, 1881, v. 7, p. 34.) 

Mention of three farmers in Hancock county who prevented 
chinch bugs’ going from wheat and rye to corn by use of coal-tar 
in a furrow, with pits dug at intervals. 
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Farmers’ Review, July 21, 1881, v. 7, p. 41. The Chinch-Bug 
Pest. & 

Complaint concerning chinch-bug injuries to wheat more wide¬ 
spread than for many years. Principal damage done on old lands. 
Editor recommends fertilizers. Mentions a field exhausted by nearly 
fifty years cultivation, which was in part fertilized with barn¬ 
yard manure and slight admixture of wood ashes and plaster. On 
fertilized portion, wheat unusually thrifty and free from insects; 
on unfertilized, thin and sickly, insects wholly destroying it before 
harvest-time. “They never attacked the grain on the manured 
land, though the pieces were only divided by the furrow up to 
where manure had been applied.’’ Proprietor said he had never 
seen chinch bugs or Hessian fly in wheat where nitrogenous fer¬ 
tilizers had been freely applied. Thinks insects are seldom 
troublesome until soil has lost a large percentage of nitrogen and 
phosphates. Considers these properties objectionable to the in¬ 
sects. 

Mosely, Henry C.—From Central Illinois. (Farmers’ Review, 
Aug. 4, 1881, v. 7, p. 73.) 

Notes the mistake of a farmer who, after plowing under in spring 
a piece of fall wheat devoured by the chinch bugs, planted the 
land to corn and lost that. Better plan to have sowed buckwheat. 

Farmer and Fruit Grower, Aug. 17, 1881. Perry County Crops. 

For fifty years has not been such an utter failure of crops as 
this season. Drouth and chinch bugs. 

Thomas, Cyrus.—Crop Destroyers: The Corn Worm, Chinch Bug, 
and Army Worm. (Farmers’ Review, Aug. 18, 1881.) 

Mention of verification of his cliincli-bug predictions for 1881. 
“Although our farmers have suffered severely by this verification, 

«. alue to them in the future, as it is additional evi¬ 
dence of the correctness of my statement that chinch bugs will 
only appear generally and in injurious numbers where two dry 
years appear in succession, the latter being above the ordinary 
temperature. If my warnings had been heeded, and farmers had 
relied upon oats instead of corn for stock provender, a very large 
saving would have been the result.” 

Prairie Farmer, Aug. 20, 1881. The Chinch Bug. 

Editorial note of present serious injuries in the West, with com¬ 
piled account of history and life history of the chinch bug. 

Thomas, Cyrus.—Corn Worms, Chinch Bugs, Hessian Fly. (Prai¬ 
rie Farmer, Aug. 20, 1881.) 

Reference to. his advice to sow oats instead of corn, and the 
benefit that might have resulted if it had been regarded. After 
the appearance of the bugs, irrigation the only way of destroying 
them without destroying the crop,—and that is very seldom prac¬ 
ticable. 



J[ohnson], B. F.—[Letters from Champaign County, Illinois, in 
Farmers’ Review.] 

Aug. 25, 1881, v. 7, p. 121. “In case rain enough does not fall 
between this time and October 15, the chinch bugs will be pretty 
sure to take the new crop of wheat as soon as it is above the 
ground, as they did in the fall of 1874. * * * I suggest that 
rye be sown in the place of wheat, for the several reasons that it 
is comparatively indifferent to a dry seed-bed, may be sown any 
time in October, repels the chinch bug[?], and will not be injured 
by any amount of cold and dry weather.” Sept. 15, 18" 1, p. 169. 
Corn full of chinch bugs whether near small grain stubbles or re¬ 
mote. Recently saw them flying in swarms. Predicts injury to 
fall wheat if sown early. [Also in Prairie Farmer, Sept. 17, 1881.] 
Oct. 20, 1881, p. 249. Wheat doing well, the chinch bugs having 
been greatly reduced in number; but corn was in poor condition 
to stand two or three weeks of rain at high temperature, having- 
been dwarfed by late planting and drought and the sap-sucking 
chinch bugs. 

i Bush, J. G.—The F. R. Club. Morgan and Scott Counties. (Far¬ 
mers’ Review, Sept. 8, 1881, v. 7, p. 153.) 

With the general unfavorable weather and chinch bugs, it is a 
wonder that crops are so good as they are. 

French, G. H.—Katydids vs. Chinch Bugs. (Prairie Farmer, 
Sept. 17, 1881.) 

Quotes a respectable farmer as authoiity that Katydids eat 
chinch bugs. 

i Riley, C. Y.—The Chinch Bug. (American Naturalist, October, 
1881, v. 15, p. 820.) 

The connection between meteorological conditions and the in¬ 
crease or decrease of the chinch bug, has long been recognized by 
entomologists. Generalizing from chronological data on this point, 
Prof. Thomas, a year ago, predicted that the insect would prob¬ 
ably be bad in J881. The recent chincli-bug convention at Wind¬ 
sor, Kansas—the first ever held in the United States—is evidence 
of the disastrous character of its ravages in the West. A large 
number of farmers were present and adopted a resolution to 
abandon the culture of wheat for a time. It would have been 
well for the farmers of that region if they had heeded the recom¬ 
mendation of Prof. Thomas that this year large areas of oats be 
sown. The chinch bug has been quite common in all parts of the 
country the present season. In August it injured rice fields near 
Savanna, Georgia; and in July was noticed in great numbers on 
“sand-oats” and other grasses on the dunes of Fortress Monroe, 
Virginia. 
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Thomas, Cyrus.—Insects injuring Field Crops. (Farmers’ Review 
November 24, 1881, vol. 7, p. 322.) 

Corn sustained heavy damage by drouth, but chinch bugs have 
increased it. Twenty-five years' experience shows that in Illinois 
the chinch bug is the greatest insect foe of corn, injuring it more 
than all other species combined. It cannot be checked by appli¬ 
cations of any kind. This can only be done by radical changes 
in methods of cropping. In the middle and southern sections of 
the State the best plan is to plant less corn; and the next best 
thing is to utilize our meteorological records, ascertaining by this 
means, with reasonable certainty, the general character of the 
coming year. Refers to the verification of his prediction of a dry 
season in 1881 and the probable appearance of the chinch bug, as 
indicating the discovery of a meteorological law applicable at least 
to Illinois. Farmers will consequently need to crop against this 
insect only in such years as it is likely to appear. Predicts no 
great trouble on account of it in 1882 or for three or four years 
following. Quotes conclusions from Dr. Le Baron’s Second Report 
as Sthte Entomologist of Illinois, saying, however, that he thinks' 
Dr. Le Baron overestimates the damage done to wffieat by this 
pest, and that his conclusion that “the presence of chinch" bugs 
the preceding year will not prevent the raising of corn or any of 
the winter grains’ is not applicable to the more northern section 
of the State. 

Riley, C. A .—The Chinch Bug. (American Agriculturist, Novem-I 
ber and December, 1881, pp. 4/6, 515, figs. 1, 2, 3, and 1, % 
3, 4.) 

Aery seriously injurious in the grain-growing sections of the 
Mississippi Talley the past season. An indigenous American in¬ 
sect, thriving best in southerly latitudes and in a warm dry cli¬ 
mate. In estimating its injury it is difficult to eliminate that due 
to drouth alone, but careful computations show that the loss by: 
the chinch bug in Illinois and Missouri in 1874 amounted to 
about $50,000,000. Feeds exclusively on grasses and cereals, and 
by suction. Short description, with sketch of habits and natural 
history. Heavy rains, wet seasons, and warm, moist, or open 
winters very prejudicial to it. Natural enemies are few and afford 
but a slight check upon it. Ants (which destroy eggs) and some 
of its nearer relatives among the half-winged bugs are mentioned 
as. perhaps most efficient among insect enemies, and the quail is 
said to be prominent among the few birds that feed upon it when 
hard pushed for food. Figures of the insidious flower bug, the i 
many-banded robber, the false chinch bug, and the ash-gray leaf 
bug given, as they are often mistaken for the chinch bug—the j| 
latter also figured. Summary of direct remedies from 7th Missouri 
Report. The value and general practicability of irrigation as a 
destructive measure emphasized. Burning in winter quarters next 
in importance as a remedy. Sow spring wheat early and roll > 
ground. AY inter wheat may also be rolled, but early sowing of | 
this would increase liability to injury by Hessian fly. Sow thickly 



to shade ground, thus increasing moisture. If in late winter the 
bugs are known to be numerous, it will be well to sow no spring 
wheat or barley. The chinch bug will be harmless in proportion 
as an intelligent and cleanly system of agriculture is adopted. 

ii Illinois Crops for 18S1. Circular No. 82 [of the Dept, of Aoricul- 
ture], pp. 4, 58-71, 103. 

Table showing effects of drouth and chinch bugs on yield of 
| corn. Wheat and corn seriously injured in Central and Southern 

Correspondents' Remarks.—Adams, Calhoun, Christian, Gallatin, 
iand Woodford Co's. Wheat and corn more or less seriously in¬ 
jured. Alexander, Champaign, Effingham, Mason, Morgan, and 

>S7. Clair Co's. Much damage by chinch bug. Bond Co. Fall 
rains nearly destroyed them. Brown, Carroll, Clark, Bong las 
Grundy, Hancock, Henderson, Lake, Livingston, Logan'Macoupin, 
Marshall, Menard, Mercer, Monroe, Beoria, Pike, Rock Island, 
Scott, Shelby, and Tazewell Co's. Corn damaged. Bureau, Jo 

\Duviess, La foalle, and Moultrie Co's. Oats and corn more or 
less damaged. Clay, Clinton, Fayette, Franklin, Jasper, Jefferson, 
Lawrence, Marion, Perry, Richland, Wayne, and Washington 
Co's. Corn a failure because of bugs and drouth, and wheat also 
injured in Washington Co. Coles, Cranford, Hardin, Jersey, 
Massac, Montgomery, Wabash, and Williamson Co's. Corn nearly 
a failure, or much, or considerably injured. Cook Co. Yield :;'of 
spring wheat reduced. Cumberland, Greene, Henry, Johnson, 
Randolph, Sangamon, Union, and Warren Co's. Corn much 
lamaged. Iroquois Co. Chinch bugs very numerous. Kankakee 
do. Chinch bugs and white grubs did considerable damage to 
?orn, wheat, and rye. Fulton and Kendall Co's. Corn, spring 
vheat, and oais damaged. Knox Co. Corn, rye, oats, and spring 
vheat damaged more than usual. McDonough Co. Late corn in¬ 
ured by the chinch bugs. Hessian fly, army worm, and chinch 
mgs damaged crops more than for years previous. White Co. 
kune wheat injured in fall. 

Ia.se, F. W. The Chinch Bug—Bhssus leucopterus. (Trans 
Wis. State Agric. Soc. 1880-81, pp. 441-450.) 

A compiled article giving account of injuries, life history, and 
emedies. 

Mendenhall, It. L. Entomology. (Trans. Minn. State Hort. 
Soc., 1881, p. 78.) 

Chinch bugs appeared in considerable numbers in Southeastern 
Minnesota, but June rains prevented serious damage “except in 
ome localities.” 

Encouraging experience in applying salt to wheat. Thinks that 
ae salt has a cooling influence upon the root, delaying the ripen- 
lg of the giain and the exhaustion of the sap. A narrow strip 
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•the whole length of the field, where salt was not sown, containet 
more chinch bugs than all the rest of the field, and bore on! 
about half as much wheat per acre. 

Riley, C. Y.—Micro pus leucopterus. (General Index and Sup 
plement to the Nine Reports on the Insects of Missouri 
Bull. No. 6, U. S. Ent. Commiss., p. 58.) 

“Now referred to Burmeister’s genus Blissus.” 

Saunders, Wm. — Annual Address of the President of the Ento, 
mological Society of Ontario. (Canadian Entomologist, 1881f 
y. 13, p. 198; Kept, Ent. Soc. Ontario, 1881, p. 5.) 

Mention of serious chinch-bug injuries to corn in Missouri and 
Kansas and comparative immunity from them in Ontario. 

Farmers’ Review, - 1881. [Starving out the Chinch Bug. 

Editors note that farmers in vicinity of Windsor, Ottawa Co- 
Kan., have resolved to starve out the chinch bug, having, in com 
vention, voted to abandon the growing of spring wheat for a serieJ 
of years. 

Everett, W. R.—The Chinch Bug. (Farmers’ Review, -, 
1881 [?].) 

Writes from Caldwell Co., Mo., that last August, at a meetim 
for consultation, farmers at Windsor, Henry Co., Mo. [?], agree( 
not to sow any wheat last fall. Wheat raising has been abandoned 
“in this part of Missouri on prairie lands, and the bugs are noi 
so bad as when more wheat was sown. If Prof. Thomas’s theory 
is correct the farmers ought to quit raising corn instead of wheat. 

1882. 

Prairie Farmer, Feb. 11, 1882. Chinch Bugs in Kansas. 

Chinch bugs swarming in prairie grass. Various remedial 
measures briefly discussed. Probably the best course is to grov 
other crops than wheat and barley for at least two years in a 
district that has been infested. 

Forbes, S. A.—The Ornithological Balance Wheel. (Trans. 
State Hort. Soc., 1881, v. 15, p. 130; Trans. Ind. Hort. Soc.( 
1881, p. 80.) 

Fifteen representatives of eight species of birds shot among the! 
chinch bugs had not eaten these insects at all'; but one catbird) 
three brown thrushes, and one meadow lark were previously founa 
to have eaten them in barely sufficient number to show that the)! 
have no unconquerable prejudice against them. 

Farmers’ Review. Farmers’ Review of the Season, and F. B 

Club Record. 

March 30, 1882, v. 8, Supplement, p. 3. Effingham Co. Some, 
chinch bugs. Madison Co. County full of them. April 6, 1SS2T 
p. 212. Coles Co. Chinch bugs flooded out. Shelby Co. Chincb 



Iugs plenty. No damage yet. April 13, 1882, p. 228. Alexan¬ 
der and Macon Co's. Chinch bugs have appeared. Douglas Co. 
I'lenty, but doing no damage. Fayette and Hancock Co's. Nu¬ 
merous. April 20, 1882, p. 244. Cumberland, Jersey, Lawrence, 
ad Washington Co's. Chinch bugs reported as more or less 
jumerous. April 27, 1882, p. 260. Crawford, Cumberland, Ford, 
log an, Macoupin, McDonough, Montgomery, Fayette, Franklin, 
Vallatin, Hardin, Johnson, Richland, Jefferson, and Union Co's. 
Ilenty of chinch brigs; but wheat “splendid” in Ford county, 
lay 4, 1882, pp. 276, 281. Brown, Christian, Cass, Gallatin, 
raeon, Piatt, Pike, and Richland Co's. Chinch bugs still alive. 
rawford, Effingham, Fayette, Hamilton, Iroquois, McDonough, 
tcLean, Marion, Mason; Monroe, Si. Clair, and Vermilion Co's. 
umerous. Greene and Massac Co's. Doing damage. Madison 
o. Flying every day. Morgan Co. Not yet destroyed by rains. 
andolph Co. Fains have destroyed most of the chinch bugs. 
:isper Co. Present, but doing little injury. May 11, 1882, p. 
>2. Cqss, Clay, Clinton, Coles, Crawford, DeWitt, Douglas. Ed- 
2rds, Fulton, Jefferson, Johnson, Logan, Morgan, Moultrie, 
erry, Pike, Saline, Shelby, and 1 Vhite Co's. Chinch bugs more 

less numerous, but no injury mentioned except in Saline county, 
aere they are said to be injuring wheat. In Morgan county 
reat never better. May 18, 1882", p. 308. Christian, Clinton, 
lies, Cumberland, Fayette, Greene, Johnson, Logan, Montgom- 
y, Sangamon, and II abash Co's. Chinch bugs numerous. In 
ingamon county, on the wing. Calhoun and Jasper Co's. Have 
ade their appearance. Franklin, Madison, and White Co's. 
heat is being seriously injured. Macoupin and Shelby Co's. Still 

|ve. Doing no damage in Shelby county. Mason and Wayne Co's. 
heat too far advanced to be injured. Monroe Co. Fear wheat 
11 be injured. May 25, 1882, p. 324. Crawford, Douglas, Ef- 
gham, Fayette, Fulton, Gallatin, Jersey, Logan, Lincoln. Macon, 
adison, Mason, St. Clair, and Shelby Co's. Chinch bugs 
ported as^ plenty or “numerous,” wheat being already dam- 
fid in Gailatin county. Hardin Co. Chinch bugs here. June 
1882, p. 340. Brown, Monroe, Peoria, Sangamon, and Si. Clair 
s. Chinch bugs damaging wheat. Coles, Cumberland, Clark, 

\lgar, Macoupin, Macon, and Morgan Co's. More or less nu- 
brous, but damage not reported. Fulton, Jersey, and Scott Co's. 
[fit or cold weather keeping chinch bugs back. White Co. Wheat 

> . far advanced for injury. June 8, 1882, pp. 353, 360. 
vristian Co. Chinch bugs checked by heavy, chilly rains. 
\awford, Fayette, Gallatin, Greene, Hamilton, Randolph, Saline, 
1 Wabash Co's.' Damage to winter wheat by chinch bug, but 
ay worm contributing to the loss in most cases reported. 
\anklin, Jersey, Madison, and St. Clair Co's. Chinch bugs and 
|ay worms plenty. Pulaski Co. Millions of chinch bugs at 
irk. Union Co. Chinch bugs plenty. June 15, 1882, p. 372. 
pper Co. Cold weather destroyed chinch bugs. Livingston Co. 
•t weather has quieted chinch bug. June 22, 1882, p. 388. 

Edwards, and Hamilton Co's. Wheat damaged some by 
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chilich bugs and army worms. Shelby Co. Chinch bugs would 
do much damage if weather should turn hot and dry. June 29, 
1882, p. 409. Christian and Piatt Co's. Chinch bugs in corn. In the 
latter county hatching of young prevented by cold rains. July 6, 
1882, p. 417. Champaign Co. Chinch bugs have appeared in the 
broom-corn fields in great force. Jnly 6, 1882, p. 425. 
Champaign Co. Com, broom-corn, and sorghum threatened. 
Scott Co. (June 12). Chinch bugs doing little harm. July 13,1882, p. 
20. Pike Co. Thick in wheat. July 20, 1882, p. 36. Greene 
Co. Hay average crop; much destroyed by chinch bugs. July 
27, 1882, pp. 52, 57. Jersey and Knox Co's. Chinch bugs 
reported. Piatt Co. Corn crop likely to fail if dry weather and 
chinch bugs continue long. 

Indiana.—April 13, 1882, p. 228. Posey Co. Chinch bugs 
abundant. April 20, 1882, p. 244. Greene Co. Chinch bugs pres¬ 
ent, but no damage. April 27, 1882, p. 260. Sullivan Co. Chinch 
bugs still alive. May 11, 1882, p. 292. Greene Co. Numerous. 
May 18, 1882, p. 308. Gibson, Posey, Rush, and Vigo Co's. 
Some chinch bugs. Injuring wheat and corn in Posey county. 
May 25, 1882, p. 324. Posey Co. Chinch bugs have appeared in 
great numbers. June 1, 1882, p. 340. Greene Co. Chinch bugs 
plenty. Vigo Co. Very few. June 8, 1882, p. 353. Greene Co. 
Damaged winter wheat. June 22, 1882, p. 388. Du Bois Co. 
Chinch bugs here, but doing no harm. 

Iowa.—June 22, 1882, p. 393. Benton Co. Millions of chinch 
bugs in some fields of rye. June 29, 1882, p. 404. Adair, Mills, 
and Taylor Co's. Chinch bugs doing more or less damage to 
spring wheat. Linn Co. Some chinch bugs. Wayne Co. Chinch 
bugs in oats. July 6, 1882. Howard, Marion, Tama, Tay¬ 
lor, and Wapello Co's. Chinch bugs numerous. July 13, 
1882, p. 20. Cedar, Clinton, DeWitt, Des Moines, Guthrie, 
Henry, Mills, Poweshiek, Tama, and Wapello Co's. Chinch bugs 
reported as more or less numerous. No serious damage. July 20, 
1882, p. 36. Butler, Benton, Floyd, Franklin, and Pottawattamie 
Co's. Chinch bugs reported. July 27, 1882, p. 52. Dubuque, 
Howard, Jefferson, and Johnson Co's. Chinch bugs more or less 
numerous. Aug. 3, 1882, p. 68. Floyd Co. Some bugs in spring 
wheat. Aug. 10, 1882, p. 84. Cerro Gordo and Floyd Co's.. Some 
complaint of chinch bugs. Aug. 17, 1882. Butler, Hardin, and 

Winneshiek Co's. Chincli-bug injuries reported. 
Kansas.—Apr. 20, 1882, p. 244. Butler, Chautauqua, Dickin¬ 

son, and Lincoln Co's. Presence of chinch bugs reported. Apr. 
27, 1882, p. 260. Jefferson, Lyon, and Rush Co's. Chinch bugs 
reported, and great destruction feared in Lyon county. Elk Co. 
Chinch bugs swarming in the air. May 4, 1882, p. 276. Bourbon 
Cherokee, Greenwood, Jefferson, and Labette Co's. Chinch bugs 
numerous; in latter county swarming. Wheat good in Jefferson 
county. Coffey Co. No damage. Probably rams have destroyed 

the bugs. Harvey and Lincoln Co's. More or less numer¬ 
ous. May 11, 1882, pp. 292, 297. Atchison, Crawford, Ellis, 
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Franklin, Jefferson, Lyon, Miami, Phillips, Republic, Riley, 
ptajford, and W ilson Co's. Chinch bug's more or less numerous. 
|-n Phillips county they have been nearly destroyed by cool 
veather. -E’Z/f Co (Apr. 27). “Chinch bugs injuring early corn 
und oats. Some wheat has been plowed up.” May 18, 1882, p. 
•08. Anderson, Bourbon, Butler, Davis, Douglas, Greenwood, and 
p<s/i Co's. Chinch bugs numerous; but in Douglas county no 
lamage. Coffee and Ellis Co's. Chinch bugs here. Morris Co. 
Chick on fall wheat. Pawnee Co. A few in winter wheat. May 
15, 1882, p. 824. Butler, Cherokee, Coffey, Jefferson, Lyon, 
Leavenworth, Republic, Reno, Saline, and Sumner Co's. Chinch 
mgs very numerous, threatening to destroy wheat in Reno, work- 
ng on rye in Republic, but occasioning no apprehension in Cher- 
Ikee county. June 1, 1882, p. 340. Clay, Johnson, Jewell, 
Labette, and Riley Co's. Chinch bugs plenty. Dickinson, Don- 
\phan, and Wilson Co's. Wheat being damaged. June 8, 1882, 
.p 353, 360. Bourbon, Harvey, Lyon, Morris, Rush, Saline, 
nd Smith Co's. Wheat more or less injured by chinch bugs. 
£//.• Co. No young bugs yet; plenty of old ones. Labette Co. 
'hmch bugs plenty; no damage yet. June 15, 1882, p. 372. 
lutler Co. Chinch bugs numerous. June 22, 1882, p. 388. But- 
pD Feateniioi th, and Phillips Cos. Chinch bugs numerous, 
une 29, 1882, p. 409. Montgomery Co. More chinch bugs 
dnteied last season than ever before, but wet weather, occurring 

I bout the time for depositing eggs, kept them back. July 20, 
882, p. 36. Ellsworth Co. Chinch bugs present, but doing no 
amage. Aug. 3, 1882, p. 68. Clay Co. Some chinch bugs, but 
omg no damage. 

: ^P-^esota. May 18, 1882, p. 308. Isanti Co. Fear chinch bugs 
'ill damage wheat. June 15, 1882, p. 377. Mower Co. “Our farrn- 
rs have been suffering with chinch-bug wheat crops for the last 
mr years, but last year we put in a great breadth of corn and 
lore oats than usual.” June 22, 1882, p. 388. Scott, Wabasha, 
nd Washington Co's. Chinch bugs reported. June 22, ]8S2, p. 
94. Dodge Co. Chinch bugs alarming. Fillmore, Goodhue, 
Umstcd, and Winona Co's. Chinch bugs present. July 13, 
^i ’ Fa . Fillmore and Isanti Co's. Chinch bugs reported. 

/ t p’. Goodhue, Houston, Washington, Isanti, 
nd Le Sueur Co's. Chinch bugs present. July 2/, 1882, d 52 
Imsted and Ramsey Co's. Chinch bugs reported. Aug. 3,‘1882, 
jqq5’ anc^ Pdlmore Co's. In spring wheat. Aug. 10, 
88_i, p. 84. Carver and Isanti Co's. In spring wheat. Aug. 17, 

o PCiJ)?r!(n!' ^0m Spring wheat is being injured in some places! 
ug. 24, 1882, p. 116. Dakota and Goodhue Co's. Chinch bugs 
3ry bad in spring wheat. 

Missouri. Apr. 13, 1882, p, 228. Boone and La Fayette Co's. 
hmch bugs plenty. SI. Francis Co. Chinch bugs still alive 
Aheat never better. Apr. 20, 1882, p. 244. Audrain Co. Some 
nncli bug’s. Apr. 27, 1882, p. 260. Boone, Bates, Carroll, and 
eir/rm Co s. Chinch bugs more or less numerous. Polk Co. (17). 

.YLynads of chinch bugs were seen in the timber previous to last 
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rain, which has greatly diminished their number.” May 4, 1882? 
p. 276. Howard, Lawrence, Lewis, Livingston, and Nodaway 
Co’s. Chinch bugs reported as more or less numerous; but wheat 
“splendid” in Howard Co. May 11, 1882, p. 292. Audrain, Bar- 
ton, Bates, Bollinger, Caldwell, Cass, Cooper, Green, La FayetteT 
McDonald, Miller, Moniteau, and Pettis Co’s. Chinch bugs more \ 
or less numerous. Injuries not mentioned. In Caldwell county 
said to be doing no harm. May 18, 1882, p. 308. Dade, Henry, 
Leivis, Shelby, and St. Genevieve Co’s. Chinch bugs numerous. 
Calloway, Lawrence, Lincoln, and Ray Co’s. Wheat being seri¬ 
ously damaged. Jasper Co. Cold rains have destroyed chinch 
bugs. May 25, 1882, p. 324. Boone, Cass, Carroll, Chariton, 
Monroe, Pike, and St. Charles Co’s. Chinch bugs numerous. 
Benton Co. Oats gone, corn attacked. June 1, 1882, p. 340. Bates, 
Boone, Cape Girardeau, Christian, Greene, Lawrence, Livingston, 
and Saline Co’s. Chinch bugs numerous, but no damage reported. 
June 8, 1882, p. 353. Bedes, Dade,' and Livingston Co’s. Winter 
wheat some damaged. Benton Co. Oats nearly destroyed. Saline 
Co. Chinch bugs plenty. June 22, 1882, pp. 388, 393. Pettis 
Co. Chinch bugs plenty. Polk Co. (17). Chinch bugs reduced 
by wet weather. June 29, 1882, p. 409. Ralls Co. Chinch bugs 
reported, but doing no harm. 

INebraska.—April 20, 1882, p. 244. Chinch bugs alive and ac¬ 
tive. June 15, 1882, p. 372. Seward Co. Chinch bugs working 
on tame grass. Washington Co. Some chinch bugs. June 22, 
1882, p. 388. Seward Co. Chinch bugs working on tame grass. 
June 29, 1882, p. 404. Jefferson Co. Spring wheat infested. 
Plcdte Co. Chinch bugs plenty, but no damage. July 6, 1882. 
Buffalo, Clay, Fillmore, Gage, Hall, and Merrick Co’s. Chinch 
bugs reported. July 13, 1882, p. 20. Furnas, Hamilton, Thayer, 
and Webster Co’s. Chinch bugs more or less numerous, but no 
damage reported. July 20, 1882, p. 36. Plcdte Co. Some chinch 
bugs. Aug. 3, 1882, p. 68. Cass Co. Wheat full of bugs. Aug. 
10, 1882, p. 84. Harlan Co. Spring wheat likely to suffer badly. 
Aug. 17, 1882. Merrick Co. Spring wheat slightly injured. 

Ohio.—May 18, 1882, p. 308. Putnam Co. Some chinch bugs 
in wheat. Scioto Co. Chinch bugs plenty. June 1, 1882, p. 340. 
Cold weather killed the chinch bugs. 

Wisconsin.—June 15, 1882. p. 372. Fan Claire Co. Chinch bugs 
plenty. June 29, 1882, p. 404. La Crosse and Waukesha Co’s. 
Complaint of chinch bugs. In spring wheat in the latter county. 
July 6, 1882, p. 420. Grant Co. Spring wheat full of chinch bugs. 
La Fayette Co. A few chinch bugs. July 6, 1882, p. 425. Lee 
Fayette Co. Chinch bugs numerous, but no damage yet reported. 
July 13, 1882, p. 20. Grant and La Crosse Co’s. Chinch bugs 
numerous. July 20, 1882, p. 36. Vernon Co. Some chinch bugs. 
July 27, 1882, p. 52. Pepin Co. Some chinch bugs. Aug. 10, 
1882, p. 84. Vernon Co. Thick in spring wheat. Aug. 17, 1882. 
Kenosha Co. Some chinch bugs in spring wheat. Aug. 24, 1882, 
p. 116. .Chippewa and Fan Claire Co’s~ Chinch bugs doing much 
damage to spring wheat. 



iIllinois Crop Prospects. Consolidation of Reports returned to^ 
the Department of Agriculture April 1, 1882. Circular No. 
84, pp. 3, 21-27. 

Imminent danger from chinch bugs in various parts of State, 
especially where drouth prevailed in 1881. Millions seen flying at 
chis early date. 

1 . Correspondents’ Remarks. Bond Co. Millions of chinch bugs 
lying April 2. Carroll Co. Injured rye in many localities last 
Pall. Crawford Co, Present in numbers. Edgar Co. Unusually 
numerous in weeds near wheat fields. Franklin, Hamilton, Mon- 
hoe, Union, White, and Williamson Co’s. Present in large num¬ 
bers. Logan Co. Unusually numerous in hedges and fence rows. 
Montgomery Co. Have appeared. 

Farmers’ Review, Apr. 20, 1882, v. 8, p. 249. 

Editor says: “Should we have a dry season, from information 
low in our possession, we fear that they [chinch bugs] will in 
Missouri, Kansas, and Illinois do damage.” 

Illinois Crop Prospects. Consolidation of Reports returned to 
the Department of Agriculture May 1, 1882. Circular No. 
86, pp. 3, 4, 29-44, 45. 

Many chinch bugs in winter wheat in various localities, but no 
serious damage yet owing largely to frequency of cold rains. Most 
lamage in fields next to timber, the leaves affording shelter to 
he bugs. The number of chinch bugs and army worms in cen¬ 
tal and southern counties should prepare the public for a large 
eduction of wheat crop. The chinch bug has come through the 
>ast exceptionally wet winter without much apparent diminution 
n numbers, and is reported in many parts of the State. 

Correspondents’ Remarks.—Alexander, Calhoun, and Jefferson 
lo’s. Some chinch bugs in sheltered places. Little or no dam- 
ge yet. Bond, Cass, Clark, Clinton, Coles, Hardin, Jefferson, 
Tohnson, Lawrence, Madison, Menard3 Randolph, Saline, Wayne,. 
White, and Williamson Co’s. Present in considerable or large 
lumbers, but little or no damage yet. Crawford and Pope Co’s. 
Causing considerable damage to wheat. Cumberland, Hancock, 
nd Richland Co’s. At work on wheat, but little or no damage 
et. Edwards Co. Wheat adjoining timber is being damaged 

>y the bugs. Hamilton Co. Wheat injured in localities. Jackson 
Jo. Appeared earlier than usual. Much apprehension. Jersey, 
Jangamon, Schuyler, and Shelby Co’s. Kept in check by rains. St. 
'lair and Wabash Co’s. Have done some injury. Union Co. A 
ew seen. 

Farmers’ Review, May 4, 1882, v. 8, p. 282, Chinch Bugs in 
April. 

Apr. 26, correspondent observed young bugs on timothy hay 
rom stack. Eggs supx>osed to have been laid on timothy stems> 

jhe year before [?]. 
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Indiana Farmer, May 20, 1882, v. 17, p. 4. Winter Wheat in 
Illinois. 

Chinch bugs in large numbers are reported in various localities. 

Illinois Crop Prospects. Consolidation of Reports returned to the 
Department of Agriculture June 1, 1882. Circular No. 88, 
pp. 3, 33-56, 60. 

Chinch bugs, though very numerous, have not injured the grain 
crops, owing to the cold wet season. “Old chinch bugs are depos¬ 
iting their eggs in corn and wheat, and with continued warm and 
seasonable weather there will be a large number of young bugs 
ready for the corn.” 

Correspondents' Remarks.—Alexander and Pope Co's. Corn 
damaged or threatened. Bond, Calhoun, DeWitt, Douglas, Edgar, 
Hamilton, Jersey, La Salle, Macoupin, Pike, and Saline Co's. More 
or less numerous, but little or no injury reported. Clark, Cumber¬ 
land, McDonough, Menard, Rock Island, Scott, and White Co's. 
Present in force but held in check by rains. Clinton, Crawford, 
Hardin, Lawrence, Logan, Madison, Stark, and St. Clair 
Co's. Winter or spring wheat more or less injured. Ed¬ 
wards Co. Laying eggs on corn. Have damaged wheat in 
vicinity of timber belts. Johnson Co. Have not done much dam¬ 
age to corn, but have injured winter wheat. Macon Co. Chinch 
bugs plenty and depositing eggs, which, however, are not likely to 
hatch till wheat is out of danger. Monroe Co. Corn much injured 
by chinch bugs, army worms, and grubs. Piatt Co. Corn near 
hedges and timber injured by chinch bugs, but cold weather has 
kept them in check. 

Farmers’ Review, June 8, 1882, v. 7, p. 353. ; 

Cold, heavy, and continuous rains have, in a great measure, de¬ 
stroyed the new-laid eggs of the chinch bugs in Illinois. In 
Missouri winter wheat was threatened, but the danger was averted 
by rains. Chinch bugs have appeared and disappeared in Nebraska 
and Minnesota. 

Illinois Crop Prospects. Consolidation of Reports returned to 
the Department of Agriculture July 1, 1882. Circular No. 
90, pp. 32, 35, 38, 41. 

Correspondents' Remarks.—Alexander,Henry, Jackson,Madison, 
and Randolph Co's. Chinch bugs in corn; but little damage done 
as yet. Infesting oats also in Henry county. Bureau and Randolph 
Co's. Damaging spring wheat. 

J[ohnson], B. F.—[Letters from Champaign Co., Illinois, in Culti¬ 
vator and Country Gentleman.] 

July 6, 3882, v. 47, p. 530. Reports chinch bugs in corn, broom- 
corn, and sorghum June 27. Does not know that they have ma¬ 
terially injured wheat and oats. July 13, 1882, p. 548. Mature 
bugs numerous in Champaign Co. July 4; the young, less so. 
July 20, 1882, p. 566. Chinch bugs in corn, broom-corn, and 



Uorghum. Young bugs have hatched within a week. Aug. 3, 1882, 
p. 602. Notwithstanding the previous rain and cool weather, 
phinch bugs are threatening corn and sorghum again, now that 
die weather is warm and dry. Aug. 17, 1882, p. 643. Broom- 
3orn in Champaign, Piatt, Douglas, and Coles Co's injured by 
ihinch bugs. 

Farmers’ Review, July 13, 1882, v. 9, p. 25. Iowa Crops. 

“Seven counties report the air filled with chinch bugs. In some 
3ases they have settled on the spring wheat fields, but no serious 
la mage is done.” 

[llinois Crop Prospects. Consolidation of Reports returned to 
the Department of Agriculture August 1, 1882. Circular 
No. 92, pp. 52-63. 

Correspondent s' Remarks.—Douglas, Johnson, Macoupin, Ver¬ 
milion, Wabash, and Williamson Co's. Corn suffering more or 
.ess from drouth and chinch bugs, and winter wheat injured in 
Macoupin county. 

Cultivator and Country Gentleman, Aug. 10, 1882, v. 47, p. 
622. Prom Central Nebraska. 

Lincoln, Neb., July 28. Wheat injured by rust and chinch 
lugs. 

Forbes, S. A.—The Chinch Bug in 1882. Field Notes. (Illinois 
Crop Reports. Consolidation of Reports returned to the 
Department of Agriculture Aug. 1, 1882. Circular No. 92, 
p. 77; Western Rural,-, 1882; Farmers’ Review, Oct, 
19, 1882; Review and extracts in Prairie Farmer for -, 
1882.) 

Appeared at usual time in extraordinary numbers in Central Illinois, 
>ut rains delayed deposition of eggs and prevented many from 
latching, so that young bugs were not seen until about the first 
>f July. Owing to their late development small grain was not ap¬ 
preciably damaged, and corn and similar crops have been little in¬ 
ured because there has been no concentrated attack. The bugs 
ire,, however, much more numerous than the damage sustained 
indicates, and every precaution should be taken against a serious 
>utbreak next season. Careful experiments seem to show that too 
nuch is hoped from the simple influence of wet weather upon 
hese insects. Bugs on corn drenched ten successive days were 
lot affected appreciably. Small brown ant, Lasius flavus \cdienus], 
attends young, transporting them in its mouth, and feeding on ex- 
idations from the corn and on the fluids excreted by the bugs. 
1 gonoderus comma preys upon them, chinch bugs making about 
wenty per cent, of food of specimens dissected. Internal bac- 
erium parasite again mentioned. Burning in winter quarters ad- 
ised. A weak emulsion of kerosene and soap suds, costing 
hree fourths of a cent a gallon, killed chinch bugs very readily. 
'Advantage can probably be taken of this fact to save many fields 
>f corn which vrould otherwise be destroyed by them.” 
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Farmers’ Beview, Aug. 24, 1882, v. 9, p. 113. / 

Notice of experiments by Prof. S. A. Forbes with an insecticide 
mixture for the chinch bug; viz., an emulsion of water, kerosene, 
and milk, costing half a cent a gallon, and applied with a sim¬ 
ple machine. 

Farmers’ Beview, Aug. 31, 1882. Warsaw Horticultural Society. 

Chinch bugs quite numerous in some corn fields, 

Forbes, S. A.—Bacterium a Parasite of the Chinch Bug. (Amer¬ 
ican Naturalist, Oct., 1882, v. 16, p. 224. Abstract of article, 
with extracts, in Prairie Farmer for -, 1882.) 

Chinch bugs under observation died rapidly and unaccountably. 
Microscopical examination of the fluids from the crushed bodies 
of both living and dead bugs showed them to be swarming with a 
species of bacterium, having its principal, perhaps exclusive, seat 
in the alimentary canal. Bugs in the field diminished rapidly, the . 
mortality being, however, chiefly among the older insects. 

Popenoe, E. A.—The Chinch Bug and the Season. (Prairie 
Farmer, Nov. 25, 1882.) 

Chinch bug everywhere abundant in Kansas in early spring- 
months, some badly infested fields being turned under by the 
plowT, and young corn near wheat or meadow-lands being destroyed 
by invading chinch bugs. Abundance of rain following, season 
proved on the whole unusually free from damage. Possible that 
simple excess of moisture drowns young bugs on the ground, but 
doubts if others are so affected. Gives illustrations of tenacity of 
life in chinch bugs. Becalls Dr. Shimer’s theory of epidemic 
disease, cites Thomas’s opinions in support of it, and quotes ex¬ 
periments made by Forbes in which chinch bugs were artificially 
drenched for many successive days without effect. Also refers to 
Forbes’s observations on bacterial parasite of chinch bug. Beports 
recently finding in Southeastern Kansas situations where chinch bugs 
died in great numbers in corn fields, “each, dead bug being covered 
with a strong growth of white mold.” Connects this occurrence 
with Shimer’s and Forbes’s statements. Cites Forbes’s experiments 
with kerosene emulsion for chinch bug. 

J[ohnson], B. F.—Notes from Champaign, Ill. (Prairie Farmer, 
Dec. 9, 1882.) 

By destroying volunteer wheat great numbers of the Hessian fly 
and chinch bug would be destroyed. 

Forbes, S. A.—Another Chinch-Bug Parasite. (Prairie Farmer, 
Dec. 9, 1882.) 

Beferring to Popenoe’s article of Nov. 25, surmises that white 
mold mentioned is identical with a fungus found destroying chinch 
bug in corn fields near Jacksonville in September. This fungus, 
identified by Prof. Burrill as an Entomophthora, imbedded the 
chinch bugs and fastened them to leaves and stalks of corn. Be-a 



ports successful cultivation, in beef broth, of bacterium parasite of 
the chinch bug, lately described by Burrill as Micrococcus insec¬ 
tor um; but opportunity failing for experiments upon insects 
with artificial cultures, conclusive proof is wanting that this Mi¬ 
crococcus is destructive to chinch bugs. Writer believes from 
personal observations and evidence of correspondents that first 
brood of chinch bugs was either destroyed by rains and cold, or 
so hindered in deposition of its eggs that only one brood was gen¬ 
erally developed in Central and Northern Illinois. Considers it 
unlikely that chinch bugs will appear in destructive numbers in 
this State next year. Can find but small number hibernating. 

Boardman, E. B.—Economic Entomology. The Chinch Bug. 
(Stark County [Ill.] News, Dec. 14, 1882.) 

General article discussing history, life history, name, remedies, 
etc. 

Parker, Charles.—How to beat the Chinch Bugs. (Farmers’ 
Beview, Dec. 28, 1882.) 

Claims that soaking spring seed wheat in brine for two weeks— 
drying off before sowing—will render the grain so much earlier 
and more* vigorous that chinch bugs will not injure it. 

Illinois Crops for 1882. Circular No. 94 [of the Department of 
Agriculture], p. 84. 

The drouth and chinch bugs reduced the yield of corn in some 
localities in Madison county. 

Howard, L. O.—White Blast. (Beportofthe Entomologist of the 
[U. S.] Department of Agriculture, 1882, p. 137.) 

“The common chinch bug (Blissus leucopterus) was also found 
upon the blasted heads [of rice] in several cases” [in Georgia]. 

Biley, C. Y.—Chinch-Bug Notes. Predictions in Delation to In¬ 
jury. (Beport of the Entomologist of the [ U. S. ] Depart¬ 
ment of Agriculture, 1882, pp. 86, 89.) 

Mention of Thomas’s studies and predictions and the injuries of 
1881; of appearance of the pest in 1882, and probable checking 
by rains; and of remedies and preventive measures,—irrigation, 
burning of the hibernating bugs, early sowing of spring wheat, 
and clean culture being especially emphasized, and the use of the 
kerosene emulsion advocated. 

Thomas, Cyrus.—Best Means of counteracting Insect Foes. 
(Trans. Ill. State Hort. Soc., 1881, v. 15, n. s., pp. 39-46.) 

Becalls previous predictions, based on rainfall record, that chinch 
bug should be expected in 1880 and 188] if those years be dry, 
and advice to farmers to rely on oats rather than corn for the 
latter year. Bemarks on fulfillment of prediction and loss of 
farmers because of failure to follow recommendation. Considers 
it sheer folly to talk of protecting crops by topical applications. 



78 

Believes that entomological prediction based on meteorological 
records promises the most important aid. Thinks that such rec¬ 
ords are sufficient to give a forecast of the coming year with ref¬ 
erence to rainfall with reasonable certainty, at least in the North¬ 
west, and that farm crops may consequently be selected to avoid 
injury by insects most likely to appear. Prediction that “chinch 
bug will not be injurious next year (1882) in the Northwest, (1) 
because year will not be dry; (2) because these insects have not 
been known to appear generally and in great numbers for two 
successive seasons; and (3) because the recent rains have to a great 
extent destroyed them.” Mentions as remedies especially applica¬ 
ble to chinch bug, irrigation, burning in winter quarters, and crop¬ 
ping against them. Advises Central and Southern Illinois farmers 
“to cease raising so much corn and to rely to a greater extent 
upon oats, grass, and other crops.” Says that corn, spring wheat, 
and barley are the crops that chiefly assist in developing these 
insects. Early crops least likely to suffer. Early varieties of oats 
and corn should be selected when chinch bug is apprehended. 
In discussion following (pp. 48, 49), reported as saying that “if we 
ever get rid of this pest we must quit raising corn.” In Kansas 
they are legislating to prevent the raising of winter wheat as onqj 
means of reducing this insect. “If we abandon the growing ofl 
winter wheat and corn they must perish.” 

Johnson, J. S.—[Chinch-Bug Notes.] (Trans. Ill. State Hortl 
Soc., 1831, v. 15, p. 49.) 

Reported as saying that chinch bugs were plenty in 1848 neaa 
Nauvoo, where he lived, and that in 1849 they took the cornj 
Found in myriads in the grass the fall succeeding. Has held them 
in water more than an hour without injury to them. Took corn 
this year, a mile away from any wheat. 

Prairie Farmer,- 1882. [Destroying Insects.] 

“When chinch bugs are prevalent in corn the stalks should be 
raked together and burned, and all dead grass-bottom should be 
served in the same way.” 

Thomas, Cyrus.—Best Means of counteracting our Insect Foes. 
(Trans. Ind. Hort. Soc., 1881, p. 81.) 

Prophecy that the chinch bug would do little damage in 1882. 

Treat, Mary.—The Chinch Bug. (Injurious Insects of the Farm 
and Garden, pp. 112-120.) 

Feeds on grasses and cereals. Short-winged form in Canada 
and more northern states. Hibernates as an adult. Two-brooded 
in Middle States; probably three broods in more southern states. 
Eggs deposited under ground on roots of food plants; the more 
compact the soil, therefore, the less this operation is facilitated, 
and hence the advantage of fall plowing for spring grain, or of 
repeated rolling after seeding if plowing is done in spring. et 
land, heavy rains, and open winters prejudicial to it. Instances 
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given of the prodigious numbers and ravages of the chinch bug 
with successful method of fighting it—tarred boards, with deep 
holes every ten feet just outside. The false chinch bug and the 
ash-gray leaf-bug sometimes mistaken for the chinch bug. Illus¬ 
trations. Two hemipterous insects, larvae of lady bugs, and ants, 
are mentioned as natural enemies, the latter (which destroy the 

being regarded as the most efficient. As remedies, burn in 
rubbish and badly infested crops is recommended; also the sowing 
of winter rye with spring wheat—one bushel of rye to twelve 
of wheat. 

Report of Entomologist of the f U. S. ] Department of Ag¬ 

riculture, 1882, pp. 04, 65. Extracts from Correspondence. 

Serious injuries reported from Austin, Mo., and Marion county, 

1883. 

Forbes, S. A.—A Lecture on Insects affecting Corn, pp. 17-20. 
(Read before a Farmers’ Institute at the State Industrial 
University, Champaign, Illinois, Jan. 29, 1883, and issued 
in pamphlet form the same year. Review in Advance Far¬ 
mer, July, 1883.) 

Brief mention of life history, remedies, and natural enemies, 
bacterial and fungus parasites being especially noted. 

Riley, C. V.—Entomological Notes. Diseases of the Chinch Bug. 
(Rural Newr Yorker, Feb. 17, 1883.) 

Biicf lefeience to the bacterial and fungus enemies of the chinch 
bug found by Professors Forbes and Popenoe. 

Forbes,^S. A. Insects affecting Corn. (Prairie Farmer, Feb. 
23, 1883.) 

When the chinch bug and army worm are in adversity we cc 
hderately and generously cease from troubling them, arousi 
3uiselves to attack them only when they are strong and trim 
phant. Pei haps this is not the best way. IV e may find the 
more vulnerable when they are weak and few, if we take the trout 
:o study them at that time.” 

Beedy Aich [Halsted, B. D.]—The Chinch Bug. (Farmer 
Review, March 22, 1883.) 

Compiled general article, mentioning Riley’s estimate of loss b 
diinch bug in 1874 in Illinois and Missouri as fifty million do! 
ars, giving number of broods, place of depositing eggs, effect ol 
veather, and remedies. 

Iolman’s Rural World, April 19, 1883. Salt on Wheat. 

Notice of a previously printed statement that salt will drive 
ffiincli bugs out of wheat and corn fields, and as confirmatory the 
allowing item is quoted: “The Massachusetts Agricultural So- 

■ 
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ciety concludes that salt as a manure has the property of hasten¬ 
ing the maturing of all crops; that wheat on salted land will 
ripen six to ten days earlier than on unsalted land, all other con¬ 
ditions being equal; and that it increases the yield from twenty- 
five to fifty per cent.” 

Farmers’ Review. Farmers’ Review of the Season. 

May 10, 1883, p. 296. Coles, Putnam, and Schuyler Co's. Some 
complaint of chinch bug. May 17, 1883, p. 312. Fayette Co. A 
few chinch bugs. May 24, 1883, p. 328. Schuyler Co. Com¬ 
plaint of chinch bug. Williamson Co. Chinch bugs by the mil¬ 
lion. 

Kansas.—May 24, 1883, p. 328. Wilson Co. Chinch bugs 
present. 

Missouri.—May 10, 1S83, p. 296. Bates and St. Genevieve 
Co's. Complaint of chinch bugs. 

Nebraska.—May 10, 1883, p. 296. Saline Co. Chinch bugs 
doing injury. 

Forbes, S. A.—Experiments oh Chinch Bugs. (U. S. Dept. Agr., 
Div. Ent., Bull. No. 2, pp. 23-25. Republished in Western 
Rural, June 23, 1883, and Rural New Yorker, Aug. 11, 
1883. Abstract in Cultivator and Country Gentleman, May 
10, 1883, and in American Naturalist, v. 17, p. 862.) 

Memoranda of eleven experiments made in July and August with 
kerosene emulsion in milk and soap suds, variously diluted, and 
applied to chinch bugs on corn. Dilutions used ranged from three 
to five per cent, of kerosene. As a rule, the stronger mixtures 
killed about four fifths of the bugs upon a single application, and 
this without damage to the corn. 

Prairie Farmer, May 12, 1883; Farmers’ Review, Aug. 9, 1883, 
p. 83. 

A Kansas farmer quoted as finding one hundred chinch bugs, 
ravith other insects, in stomach of quail shot in corn field. 

seLLiNOis Crop Prospects. Consolidation of Reports returned to 
q the Department of Agriculture June 1, 1883. Circular No. 

100, pp. 42, 52. Correspondents’ Remarks. 
Crawford Co. Much complaint of chinch bugs. Madison Co. 

At work on wheat. 

JWestern Rural, June 16, 1883. 
Correspondent from Davis Co. [Davis, Indiana Co.?] Penn., 

writes: “Oats and grass look well, but we do not know what 
effect the chinch bugs will have .on them, for they are here in 
abundance.” 

Illinois Crop Prospects. Consolidation of Reports returned to 
the Department of Agriculture July 1, 1883. Circular No. 
102, pp. 28, 35. Correspondents’ Remarks. 

Clinton Co. Corn prospects injured in some localities. Madison 
Co. Wheat yield reduced by Hessian fly and chinch bug. 
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jtlNOls Crop Prospects. Consolidation of Reoorts returned to 

m ioiPartmeot ™ Agriculture August 1, 1883. Circular 
iNo. 104, pp. 60, 63. Correspondents’ Remarks. 

Pe,jy f'?' Chinch bugs doing but little damage. Washington 
x Working on corn locally. 

>Rbes, S. A.—[Memoranda with regard to the Contagious 
Diseases ot Insects and the possibility of using the virus 
oi the same for economic purposes. ] (Abstracts more or 

iifSiooi’ Vi.®*' Paul and Minneapolis Pioneer Press, Aug. 
16, 1883; Minnesota Tribune of same date; Canadian En- 
tomologist Sept.,1883; and in American Naturalist, Nov., 
load, v. 17, p. 1170.) 

Dccurrence of bacterial disease of chinch bug reported, and 
npared with flachene or schlaffsucht of silkworm. Apparently 
ised by a microbe abundantly developed in the alimentary 
lal. Rugs disappeared rapidly in the field where this disease 
s recognized the mortality being chiefly among adults. Disease 
• e oped rapidly in chinch bugs kept in confinement without food, 
c ena seemed identical with those found in gummy substance 
ei sheaths of corn leaves. Cultivated readily in organic in- 

'TNlo ’\drVie Phf“ch. Bu8 “ust go. (Albany Argus, Oct. 
W, 1883. Reprinted in part, with editorial comment, in 
Cultivator and Country Gentleman, Oct. 18, 1883.) 

n Northern New York its work was first discovered in June 
q’ w:fn % f®w acre? ,of„ timothy ^vere badly damaged. In June! 
3, other fields were infested. Mention of pecuniary losses in 
nois and the Tinted States generally, from ravages of this insect 
■ also of migratory habit. Brief description given and observa- 
is upon the recent attack in New York, of which the range is 

u etgh aides. Invasion threatens to be serious, as, contrary to 
cedent, the insect has thriven far to the north on one of its most 
LSual food plants, and multiplied, contrary to all rule, in face of 

.SS rfms ,of Past two seasons. Prompt, earnest, and 
ibmed effort against the pest urged,-deep fall plowing; burning 

nrC a TSt I1 ,P-rnlit; h?aVy rol,ing of infested fields 
p m0, also of wheat fields just as they are liable to attack; and 
ot kerosene emulsion as soon as attack is discoverable. 

!A!Fa[rm' ^ ARGUS’ °Ct' 10’ 1883’ A New Ellemy to the 

eneral editorial calling attention to Dr. Lintner’s article, ab- 
ctecl above, on appearance of the chinch bug in New York. 

S. E.—A 6 
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* Lintner, J. A.—The Chinch Bug in New York. (Science, Oct. 
19, 1883, v. 2, p. 540. Article noted in Bural New Yorker, 
Nov. 17, 1883.) 

Chinch bugs in northern New York in myriads. First appear¬ 
ance last year, in timothy. The attack is serious, and great alarm 
is felt. It continues to increase notwithstanding wet weather of 
last year and this. Kerosene emulsion recommended. 

Lintner, J. A.—Directions for arresting the Chinch-Bug Inva¬ 
sion of Northern New York. (Circular No. 1—October, 
1883—New York State Museum of Natural History, Depart¬ 
ment of Entomology; Bull. No, 6(5 N. Y. Agricultural Ex¬ 
periment Station, Oct. 27, 1883. Reprinted, entire, in 
American Rural Home, Nov. 17, 1883, and in 2d Annual 
Rept. State Entomologist of N. Y., 1885, p. 161; and in part 
in Cultivator and Country Gentleman, Nov. 8, 1883.) 

In portions of St. Lawrence county, New York, the chinch bug, 
though only “in the third year (probably) of its introduction and 
the second year of the observation of the attack,” has spread to 
an alarming extent; but it seems practicable by combined effort at 
this stage to prevent its extension over the State. A close examina¬ 
tion of meadows is urged, and three directions are given for imme¬ 
diate procedure; viz., burning dead grass, deep plowing of burned 
area, and harrowing and heavy rolling after plowing. Where 
meadows will not admit of plowing, gas lime may be distributed 
over the ground at the rate of two hundred bushels per acre. This may 
be postponed until November or the early spring, and should be 
confined to the infested portions of meadows unless distributed in 
February. 

Forbes, S. A.—Entomological Notes of the Season. (Illinois Crop 
Prospects, Dept. Agriculture, Circular No. 106, p. 177; Prairie 
Farmer, Dec. 8, 1883, and March 22, 1884; Chicago Evening 
Journal, Mar. 14, 1884.) 

The chinch bug was found in spring depositing the eggs for 
its first brood of young about the roots of corn—a habit not 
hitherto reported. 

Dimmock, George. — Entomological Items. (Psyche, Nov.-Dee., 
1883,-v. 4, p. 119.) 

On March 28 the low land between Belmont and Cambridge, Mass., 
was swarming with chinch bugs. 

Prairie Farmer, Dec. 1, 1883. Chinch Bugs, etc. 

Report of interview with Prof. Forbes, who stated that about 

the only Illinois region in which the chinch bug had evinced any 
considerable activity this fall [1883] was in and about Champaign 

county. Reference to the appearance of the insect in New Yrork, 
and republication of part of Lintner’s Circular No. 1. 



Riley, C. V,— [The Chinch Bug in New York.] (Science, v. 2, 
p. 621. Reprinted in substance in Rural New Yorker, Dec. 
15, 1883.) 

Questions Lintner’s conclusion that the injurious manifestation 
of the chinch bug in New York is due to an invasion, As the 
species has been found much farther north it seems more rational 
to suppose that it has only unduly increased where, though present, 
it had not heretofore been detected. The apparent lack of sus¬ 
ceptibility to wet weather he attributes to the excessive multipli¬ 
cation of the insect during the very dry seasons of 1880 and 1881, 
and its ability, demonstrated in the West, to brave unfavorable 
weather for a time. This will tell, however, on the hibernating 

Illinois Cnors for 1883. Circular No. 106 [of the Department 
of Agriculture], pp. 140, 145. Correspondents’ Remarks. 

j Johnson, Saline, and St. Clair Co’s. Corn injured by drouth 
and chinch bugs. 

Cooke, Matthew.—The Chinch Bug (Micropus leucopterus, Say). 
(Injurious Insects of the Orchard, Vineyard, Garden, etc., 
p. 280.) 

General description, with figures. Trenching recommended as a 
'emedial measure. Has not found a single specimen in California. 

Forbes, S. A.—Studies on the Chinch Bug. (Twelfth Rept. State 
Ent. Ilk, 1882, pp. 32-63; Brief summary of discussion in 
Bull. Ill. State Lab. Nat. Hist., v. 2, p. 258.) 

. Emphasizes the importance of “patient, thorough, and exliaus- 
lve research before the contest with the chinch bug is abandoned 

,jS hopeless. . Only, a fairly complete life history for an average 
ear during its periods of abundance has been made out, and some 
:nowledge gained concerning its susceptibility to wet weather, al- 
hough. the exact way in which the bugs are affected by it is un- 
etermined, repeated drenchings seeming to have no effect. 1882 
n exceptional year. The season opened early, and old bugs 
ppeared in threatening numbers, but prolonged and violent rains 
a May and June resulted in the almost complete destruction or 
oppression of the spring brood. The weather changing about July 
, eggs were laid in maize, broom-corn, and sorghum, most of them 
atching.by the middle of that month, matured specimens of this 
rood being first noted Aug. 8. The last of August a few young of 
following brood [ ?] were seen at a single point in Southern Illinois 
-a local phenomenon. Flight of adults occurred from the middle 
. September to the middle of October. The bugs could not be 
)iind hibernating in or about fields where they had hatched, 
oncerning insect enemies of the species, the earliest references by 
/alsh and Shimer are noted, together with items by Webster, 
.mas, and Riley; but the statement that ants destroy the eggs of 

nnch bugs lacks verification by dissection, and though one of them 
ay occasionally be seen with a chinch bug in its mouth their “car- 
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nivorous intentions” are doubtful. All the lady bugs and tlieir larvae 
feed upon the chinch bug, as also a common ground beetle (Agono 
derus comma), the larva of the lace-wing fly, and one of the rob¬ 
ber-bugs (Harpacior cincius). The ground beetle mentioned was 
found by dissection to have derived about one fifth of its food 
from chinch bugs, and about eight per cent, of the food of Coc- 
cinellidre captured among them consisted of these insects. A few 
common birds feed upon chinch bugs occasionally, but do not, 
search for them. More important than insect and bird enemies, 
are certain obscure fungus parasites (one, Micrococcus insectoram, 
Burrill) which give rise to fatal epidemics. As the possibility of 
propagating such diseases artificially has been proven, much may 
be hoped from this class of enemies. Dr. J. L. LeConte is men¬ 
tioned as having suggested this possibility in 1873. Dr. Shimer 
is credited with the first published account of disease among 
chinch bugs,—quotations being made from his paper describ¬ 
ing it,—and Dr. Cyrus Thomas’s remarks thereupon are given 
with observations of his own upon epidemics among house flies 
and grasshoppers. Personal observations and studies on this sub¬ 
ject began Aug. 3, 1882, and a series of careful experiments was 
instituted on- the 5tli. From the fact that these fungus parasites 

found to be extremely abundant in the fluids of speci- were 
mens from a field where the bugs were rapidly dying, and rela¬ 
tively few in adjacent fields, they were apparently related to the 
destruction, this view being confirmed by the fact that they were 
more abundant in old bugs than in young ones, while the mortal¬ 
ity referred to was greatest among the former. It was found 
easy to cultivate the bacterium artificially, and an article by 
Metschnikoff is translated and quoted as bearing upon the proba¬ 
bility of rearing this parasite successfully. No opportunity was 
afforded to apply the artificial infection to healthy insects. Some 
evidence is adduced of the possibility of artificially cultivating an¬ 
other parasite observed, belonging to the genus Entomophthora; 
and there is reason for believing that this was the active agent in 
the chincli-bug epidemic of 1865, reported by Dr. Shimer. Under 
the head of topical applications an article by Dr. Riley is quoted, 
giving the method of preparing kerosene emulsions; and experi¬ 
ments with emulsions of different strengths variously diluted and 
applied to infested hills of corn in the laboratory and in the field 
are described, the general result, as stated, being “that a simple 
mechanical mixture of water and three per cent, of kerosene is 
deadly to bugs of all ages and does not injure half-grown corn 
if the fluid is kept well shaken up. Data as to cost of mixture, 
quantity required, and mode of application are given, and it is sug¬ 
gested that possibly such preparations might be made useful in 
fields of small grain. 

Fobbes, S, A.—The Regulative Action of Birds upon Insect Oscil¬ 
lations. (Bull. Ill. State Lab. Nat. Hist., v. 1, No. 6, 1883, 
p. 9.) J 

A few chinch bugs were found in the food of the house wren. 
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Forbes, S. A.—The Food Relations of the Carabidse and Cocci- 
nellidse. (Bull. Ill. State Lab. Nat. Hist., v. 1, No. 6, pp. 43, 
53.) 

Chinch bugs found in the food of specimens of Agonoderus, and 
in that of Hippodamia convergens and H. glcicialis. 

[Packard, A. S.—[The Chinch Bug.] (Guide to the Study of In¬ 
sects, p. 543.) 

General description given and habits briefly noted. Ranges from 
1 Kansas and Nebraska to the Atlantic Coast. Has taken it in 
Maine and even on the summit* of Mt, Washington. Quotes from 
Shimer and Walsh as to ravages in 1850 and 1864, and also from 
Shimer’s account of the epidemic of 1865. 

Coquillett, D. W.—Rapid Increase of Insects on Cultivated 
Lands. (Trans. Ill. St. Hort. Soc., 1882, p. 44.) 

Beneficial results obtained in Northern Illinois by sowing wheat 
and oats together to prevent chinch-bug injury. Mention of sow¬ 
ing clover with wheat for same purpose. 

I 1884. 

Riley, C. Y.—[Chinch Bugs in New York.] (American Natural¬ 
ist, Jan., 1884, v, 18, p. 79.) 

Commenting on the appearance of chinch bugs in Northern New 
York, as reported by Prof. Lintner, sees no reason for consider¬ 
ing the outbreak an invasion, but presumes it to be an unusual 

I development of the species, due perhaps to successive drouths, 
I he reacting wet weather oi this year having not yet taken pro- 
jaounced effect upon them. Predicts rapid decrease of the pest, 
ind that they will probably perish in immense numbers the coin- 
.ng winter, but thinks, nevertheless, that the measures recommended 
oy Lintner should be generally carried out. 

Farmers Review, Jan. 10, 1884. Where are the Insects during* 
the Winter? [Editorial.] 

The chinch bug rests in wdnter in the mature state beneath 
lead grass, com stalks, and rubbish generally. They may be de 
itroyed by burning over the infested fields.” 

-LLInois Crop Prospects. Consolidation of Reports returned to 

DePartment of Agriculture Apr. 1, 1884. Circular No. 
108, p. 21. Correspondents’ Remarks. 

Ricldand Co. If weather continues warm, chinch bugs will fly 
harly and seriously damage wdieat that vTas not winter-killed. 

Illinois Crop Prospects. Consolidation of Reports returned to 
the Department of Agriculture May, 1, 1884. Circular No. 
110, p. 34. Correspondents’ Remarks. 

Logan Co. . Seed, wheat soaked in strong salt brine has been 
own, and it is believed that such a preparation of spring wheat 
/ill cause it to mature early and ripen before damage by chinch 
•ugs. . J 



86 

Western Rural, May 17, 1884. Insecticides. 

Editorial mention of Professor Forbes’s success in destroying 
chinch bugs with kerosene emulsion. 

Kanf, Kirk.—How to beat the Chinch Bugs. (Prairie Farmer,' 
June 21, 1884. Extract in The Issue, July 5, 1884.) 

Writing from Southern Illinois notes general immunity from 
chinch-bug damage in 1874 and 1882 in wheat fields where timo¬ 
thy had been sown the fall before, while others were destroyed. 
Thinks the thick growth of timothy holds dampness nearly all day 
and prevents the increase of the bugs. 

Illinois Crop Prospects. Consolidation of Reports returned to 
the Department of Agriculture Aug. 1, 1884. Circular No. 
116, p. 61. Correspondents’ Remarks. 

Hamilton Co. Chinch bugs have made their appearance again 
in localities. 

Forbes, S. A.—Notes of the Year [1883]. (Thirteenth Rept. 
State Ent, Ill., p. 9. Abstract in Cultivator and Country 
Gentleman, Oct. 30, 1884.) 

Practically no damage by the chinch bug in 1883, but it is not 
far below the danger line. 

Harrington, W. H.—Exhibition of Insects. (Can. Ent. Nov., 
1884, v. 16, p. 218.) 

Exhibited specimens of chinch bugs from Sydney, Cape Breton, 
where he had found them abundant. 

Illinois Crops for 1884. Circular [of the Department of Agri¬ 
culture], No. 118, pp. 160, 166. Correspondents’ Remarks. 

Clark Co. Corn, in localities, poor and chaffy, owing to chinch 
bug and drouth. Marion Co. Yield of corn far short of that of 
1883, owing to the chinch bug. 

Bruner, Lawrence.—Notes from Nebraska. (Rept, [L. S.] Corn- 
miss. Agric., 1884, p. 399.) 

Great numbers of bugs appeared in grain fields in Cuming, 
Burt, and Washington counties early in July, but heavy rains set 
in soon after and the bugs disappeared. 

Forbes, S. A.—The False Chinch Bug (Nysius destructor, Riley). 
(Thirteenth Rept. State Ent. Ill. [1883], p. 105.) 

Distinction between chinch bug and false chinch bug noted. 

Mendenhall, R. J.—Entomological Notes for the Season of 1883. 
(Trans. Minn. State Hort. Soc., 1884, p. 140.) 

Chinch bug presumed to have done considerable damage in 
Minnesota, locally, in 1883. Habits of the insect noted, and the 
standard remedies. Farmers said to sow Hungarian grass or mil¬ 
let with their small grain to divert the bugs from the latter; oi 
fields are bordered with these forage crops, corn sometimes being 
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saved, by a belt of sorghum. Clover is also sowed with wheat, it 
being claimed that the clover keeps the surface of the soil too 
cool to suit the habits of the bug. Main reliance, the occurrence 
of heavy rains in the fall and late in spring. Notice of the 
bacterial diseases of the insect as discussed by Prof. Forbes in 
paper read before the Biological Section of the A. A. A. S. in 
1883. 

Riley, C. A .— Chinch-Bug Notes. (Bept. [U. S. ] Commiss. Agric., 
1884, pp. 403-495.) 

Mentions the outbreak in New York and reprints some of the 
literature of the subject, giving Dr. Lintner’s apprehensions and 
predictions and dissenting therefrom, and adding testimony con- 
arming his own views. 

1885. 

Farmers’ Beview, May 21, 1885. 

The chinch bug is reported at work in wheat in districts where 
present last fall. 

Farmers’ Review. Crop Reports. 

June 18, 1885. Chnion Co. Chinch bugs abundant. Jefferson 
7o. Common. Jasper and Randolph Go's. Winter wheat injured, 
luly 1, 1885. Bond, Clay, and Effingham Go's. Wheat injured, 
luly 8, 1885. Washington Go. Chinch bugs in some localities, 
luly 15, 1885. Shelby Go. Thick on wheat. Wayne Go. Leav- 
ng wheat and going to corn. July 29, 1885. Greene Co. Chinch 
>ugs appearing. Wheat all cut. Wayne and Washington Co's. 
Yheat damaged. Aug. 26, 1885. Madison Co. Corn injured by 
irouth and chinch bugs. Sept. 8, 1885. Franklin Co Injuring 
•orn. Sept. 30, 1885, Bond, Clark, Clinton, Fayette, Hamilton, 
Tefferson, Madison, Marion, Richland, Wayne, and Williamson 
Jo's. Corn more or less damaged by chinch bugs and drouth,— 
he latter mentioned for six of the above counties, but chinch bugs 
'nd wet weather for Richland county. Oct 7, 1885. Clinton Co. 
Jorn full of chinch bugs. Nov. 18, 1885. Jasper Co. Corn 
omewhat damaged. Dec. 16, 1885. Edwards Co. Much local 
njury by chinch bugs. 

Kansas.—May 28, 1885. Ellis Co. Chinch bug and Hessian 
ly injuring winter wheat. 

Statistical Report of the Illinois State Board of Agricul¬ 

ture for June, 1885. Circular 123, p. 33. Correspondents’ 
Remarks. 

Pope Co. Some complaint of injury to corn. 

Statistical Report of the Illinois State Board of Agricult¬ 

ure for July, 1885. Circular 124, pp. 15, 19. Corre¬ 
spondents’ Remarks. 

Crawford and Madison Co's. Some complaint of chinch bugs. 
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Statistical Report of the Illinois State Board of Agbiculi 
ure for August, 1885. Circular No. 125, pp. 14, 16, 1/ 
19, 21, 22, 28. Correspondents’ Remarks. 

Clinton, Jefferson, Macoupin, Madison, Pike, Richland am 
Wayne Co's. Corn more or less damaged. Effingham Co. Nume 
rons, but no injury to corn because of rains. White Co. Sonn 
complaint of chinch bugs. 

Prairie Farmer, Aug. 8, 1885. [Note on Crops.] 

. Wisconsin.—Monroe Co. The chinch bug is finishing the destruc 
tion which the cold backward spring and dry summer began. 

Cook, A. J.—Economic Entomology. [Abstract of address befor* 
the Am. Pomological Soc., at Grand Rapids, Mich.] (Prairh 
Farmer, Sept. 26, 1885.) 

“Illinois has lost in one year $75,000,000 worth of corn because 
of chinch bugs.” 

Weed, C. M.—Rise and Fall of the Chinch Bug. (Prairie Farm¬ 
er, Oct. 31, 1885. ) 

Replying to query of a subscriber from Caldwell county, Mo. 
who writes that chinch bugs have disappeared in his locality, the 
influence of wet and dry weather upon this insect is discussed, 
diseases treated of by Shimer, Burrill, and Forbes are mentioned 
and an extract from Shimer’s article given. Micrococcus insecto- 
rum illustrated. Bugs said to be injurious in Effingham county. 
Ill., and mention made of prediction by Forbes that an outbreak 
may occur. A few collected in Champaign Co., Ill. 

Statistical Report of the Illinois State Board of Agricult¬ 

ure for December, 1885. Circular No. 126, pp. 23, 24, 
26, 31, 33. Correspondents’ Remarks. 

Edwards, Effingham, Fayette, Hamilton, Kankakee, Richland, 
and Wayne Co's. Corn injured to some extent,—either as to 
quality or quantity. • 

Forbes, S. A.—Entomological Calendar. (Fourteenth Rept. State 
Ent. of Ill. (1884), p. 4.) 

Contribution to the life history of the chinch bug. The usual 
existence of two broods inferred, with an occasional third. Life 
history essentially the same whether a year of great abundance or 
of scarcitv. 

•j 

Lintner, J. A.—Blissus leucopterus (Say). The Chinch Bug. 
(Second Rept. on the Injurious and other Insects of the 
State of New York (1884), pp. 148-164. Figures.) 

Gives short bibliography, account of the appearance of the in¬ 
sect in New York in 1882, description, history, origin of common 
name, (quoted from Fitch), and life history. As a general rule 
second brood less injurious than first, as their food plants are 
more advanced and better able to resist attack. A dimorphic, 
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short-winged form occurs in limited numbers in some localities. 
It is found m Canada, and at least twenty per cent, of the bugs 
obtained from the infested farm of Mr. King, in Northern New 
lork, were of this form. Figures of wings and wing covers of 
each form are given. Statistics concerning injuries of the insect, 
and reprint of article m Albany Argus, Oct. 10, 1883 (previously 
abstracted), containing details of its operations in New York in 
-1™ aPd {°83.. Additional observations upon this attack are given 
and circular issued in Oct., 1883, giving directions for arresting 
ravages is reprinted. These recommendations not being generally 
complied with, legislation compelling the desired action is advised. 
Apprehensions of increase and spread of the insect in 1881 not 
realized, the arrest of the attack being considered as mainly due 
to unfavorable meteorological conditions. A short list of other 

I northern and eastern localities where the chinch bug has been 
observed is appended. 

1886. 

Farmers’ .Review. Crop Reports. 

LAiPft«ft14, 1886 Bond and Richland Co's. Wheat injured. May 
26, 1886. Hamilton and Richland Co’s. Wheat injured; much of 

. that sown on corn land. June 2, 1886. Bond, Edwards, Jeffer- 

YcinrtCk M°jlr?.e (r.0s- Chinch brigs injuring wheat more or less, 
no, ' X?' . plications of chinch bugs and army worms. June 9, 

1886. Christian, Greene, and St. Clair Co’s. Chinch bugs reported. 
June 16 1886^ Crawford and Effingham Co’s. Chinch bugs in 

r u f JiUly 18w 7 C,;aw!ord and Madison Co’s. Damage to 
[wheat and corn. Wabash, Washington, and Wayne Co’s. Wheat 
damaged -most of it in Wayne, and in Washington county oats 

iialso. July 14, 1886. Bond Co. Some corn damaged. Timely 
mm helped matters Jasper Co. Corn badly damaged. Marion 

^,,kr^ear r ea> ni]ured- pcrry Co. Prairie wheat damaged. 
Wabash Co. Local injury to corn and wheat, Richland Co. 
Wheat all harvested; many bugs. July 21, 1886. Bond and Jef- 

MnT, C° % Ww,St damaged- Edwards Co. Late corn damaged. 
Madison Co. W heat, corn, and oats injured. Aug. 4 1886 

C°’ iC°rk U/'el by drouth and bu8s- Richland Co. 
Wheat damaged. Wabash Co. Corn damaged. Washington Co. 

k fn “d.bugs-. A"S- 11. 1886. Edwards and 
6 Aw S' „0orf be“g ruined by drouth and bugs. Aug. 
j1’ 1886. Clinton Co. Corn burnt, and eaten up by bugs.” 

! Kansas.—July 7, 1886. Osage Co. Some injury to wheat 
ranklmCo. Wheat oats, hay, and corn injured. Sedgwick Co. 

i good deal ot corn killed. 

Weed, Clarence:M.] —Insect Notes and News. (Prairie Farm- 
er, May 8, 1886.) 

Chinch hugs very numerous in portions of Effingham county. 
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[Weed, Clarence M.] —Insects affecting Hay Crops. [Prairie 
Farmer, May 29, 1886.) 

Mention of chinch bug, with illustrations. “Just now it is do¬ 
ing serious injury in certain parts of Illinois.” 

Statistical Report of the Illinois State Board of Agricult¬ 
ure for May, 1886. Circular No. 128, pp. 13-25. Corre- 
spondents’ Remarks. 

Franklin, Perry, Richland, SI. Clair, and Washington Co's. 
More or less complaint of chinch bug in wheat. 

J[ohnson], B. F. —Our Illinois Correspondence. (Cultivator and 
Country Gentleman, June 17, 1886, v. 51, p. 466.) 

pMissouri, Kansas, and Nebraska suffering from drouth and 
chinch bugs. Chinch bugs in Illinois in dry seasons always dam¬ 
age small grain, and frequently, corn. 

[Weed, Clarence M.] —Seasonable Insect Notes. (Prairie Farmer, 
June 19, 1886.) » 

• Chinch bugs seriously injurious in Effingham county, Illinois. 

Farmers’ Review, June 23, 1886. Seasonable Notes. 

A Missouri correspondent writes, “Wheat is an entire failure in 
our [Barton] county, and in Jasper, and adjoining portions of 
other counties in Southwest Missouri. Chinch bugs, aided by dry 
weather, destroying everything.” 

Farmers’ Review, June 23, 1886. The Crops. 

Mention of chinch-bug injury to wheat in Illinois. In St. Clair 
county very serious. In Dakota county, Minn., drouth and chinch 
bugs said to have reduced yield of wheat fifty per cent. 

Statistical Report Illinois State Board of Agriculture for 
June, 1886. Circular No. 129, pp. 17-37. Correspondents’ 
Remarks. 

Clark, Clay, Franklin, Hamilton, Laicrence, Marion, and 
Wayne Co's. Wheat more or less injured; in Clay and Wayne 
•counties, very seriously. 

Indiana Farmer, July 18, 1886, v. 20, p. 7. 

Supposed attack of chinch bugs on wdieat reported from Mor¬ 
gan county, Ind. Last year one field was damaged twenty-five 
per cent, by this insect. 

Forbes, S. A.—Chinch Bugs in Illinois. (Prairie Farmer, July 
31, 1886.) 

Letter in answer to a correspondent, discussing life history and 
remedies. No evidence of disease among them. No reason now 
evident why their injuries should be less next year than they have 
been this. Wet weather cannot be counted upon. Concerted ef¬ 
fort for destruction in winter quarters the most hopeful measure. 
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hobably not escape them by giving up winter wheat as a crop, 
s it is very unlikely that they are limited to any of the small 
;rains for support of first brood. Circular of information prom- 
sed in the fall. 

Farmers’ Review. Crop Reports. 

Aug. 11, 1886. Edwards and Rock Island Co’s. Corn is being 
uined by drbuth and bugs. Aug. 25, 1886. Clinton Co. “Corn 
urnt, and eaten up by bugs.” 

'TATISTICAL REPORT ILLINOIS STATE BOARD OF AGRICULTURE 

for ^ Aug., 1886. Circular No. 131, pp. 19-29. Correspond¬ 
ents’ Remarks. 

Clay, Clinton, Hardin, and TVilliamson Co's. Corn suffering 
r nearly ruined by drouth and chinch bugs. Jefferson and 
Johnson Co's. Drouth and chinch bugs have damaged corn. 
Ir aw ford, Effingham, Franklin, and Richland Co's. Corn some¬ 
what injured. Fayette Co. Wheat injured. St. Clair Co. De- 
pructive in some portions of county; Washington Co. Meadows 
Injured. White Co. Rain needed to check the chinch bugs. 

ORBES, 8. A. The Chinch Bug in Illinois. (Circular from Office 
State Ent. of Ill., Champaign, Ill., Sept. 10, 1886, pp. 8. 
Reprinted in Prairie Farmer, Sept. 25 and Oct. 2, and in 
Western Rural Oct. 9, 1886.) 

j The infested area this year includes most of the State south of 
le 5 andalia R.-R. line, with center of injury in and about Wash- 
;igton county, where winter wheat was extensively damaged, oats 
pd bay badly hurt, and corn nearly ruined. A brief recapitula- 
on of life history is given and food plants enumerated. Wheat, 
irley, rye, sorghum,, broom-corn, Indian corn, millet, and Hun- 
irian grass are said to be its favorite foods among the crop 
.ants, oats being second to these, while among the wild grasses 
■xtail grass and “tickle grass” are preferred. Among natural 
necks upon its increase,, unfavorable weather is the most impor- 
Lnt. This may operate in either of four ways: An open, variable 
'inter may destroy hibernating adults by freezing and thawing; a 
jet, cool season may promote one of their contagious diseases; 
ie occurrence of heavy rains (especially if cool) at time of hatch- 

. g.may kill vast numbers of the young; or severe drouth, es- 
jcially in midsummer, may so completely destroy their food 
ants, to which end they have themselves contributed,—that they 

jul cease to breed if they do not starve. “Rains take no serious 
rect effect on the full-grown bugs.” Contagious or epidemic 
sease is the next most effective check upon their increase, two 
rms of: which sweep them away in vast numbers,— one in spring, 
|)sei \ ed quite carefully by Dr. Shinier in 1865, excessive moist- 
|e being favorable to it, and one in fall, discovered by writer 

1882, not stimulated apparently by wet weather. Bird and in- 
tct enemies need not be considered in a practical discussion, 
|en influence upon the numbers of the chinch bug is so slight. 



“In estimating probabilities of continued damage we must take 
account of the following facts:” Two successive years of chinch- 
bug outbreak have seldom occurred in the same territory; the 
breeding of the chinch bug has been cut short by a scarcity of 
food, their injuries and the drouth having nearly ruined the corn: 
there is a chance for a variable winter and a wet spring or even 
summer, dry weather having prevailed to a great extent in South¬ 
ern Illinois for several years; disease may yet prevail, although 
there is no immediate promise; there is a sufficient number of 
bugs maturing, or about to mature, to overwhelm the country they 
now occupy and to greatly extend their area of devastation should 
the greater part of them live till spring and breed; and, conse¬ 
quently, the weather is practically the determining factor for the 
next year. Sufficient prospect of injury next year to make reme¬ 
dial and preventive measures imperative, and the following are 
recommended: (1) abandonment of small grain for a year where 
corn is principal crop, to starve out first brood; (2) abandonment 
of corn for a year where small grains are the principal crop, to 
cut short food of midsummer brood; (3) destruction in winter 
quarters; (4) heavy manuring; (5) heavy seeding; (6) sowing clo¬ 
ver in wheat fields; (7) sowing Hungarian grass as lure; (8) 
“strewing powdered lime around edges of corn fields to prevent 
entrance of bugs on foot”—practiced successfully in one instance 
in Washington county; (9) plowing furrows around fields or mak¬ 
ing belt of coal-tar, irrigating infested fields, and killing bugs 
with diluted kerosene emulsion,—these last, “measures of little 
promise or considerable expense” which may sometimes be use¬ 
ful. The artificial cultivation and spread of the germs of the con¬ 
tagious diseases of these insects is as yet only a theoretical remedy. 
Some of the foregoing measures may be taken to advantage by 
the individual farmer; others are of little or no avail unless action 
is concerted. 

* 

[Weed, Clarence M.]—Southern Illinois Notes. (Prairie Farmer, 
Oct. 2, 1886.) 

Mention of great damage to farm crops in Southern Illinois by 
chinch bugs and drouth. 

Baldwin, Elmer, and Forbes, S. A.—Chinch Bugs and Spring 
Wheat. (Prairie Farmer, Oct. 9, 1886.) 

Mr. Baldwin contends that spring wheat is the favorite breed¬ 
ing crop of the chinch bug, “and is responsible for its first intro¬ 
duction and rapid increase in every locality. This may not be 
true of every locality, but I know it is of this” [La Salle Co., 
Ill]. Prof. Forbes calls attention to outbreaks in Southern Illi¬ 
nois, where no spring wheat is grown, and records instances of its 
breeding freely and successfully in early oats and corn. He adds 
that as it rarely occurs in destructive numbers for more than one 
or two years in the same locality, whatever the agricultural prac¬ 
tice, any general measure is likely to receive more credit than is 
due to it. 
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Latthews, A. L. Spring Wheat and Chinch Bugs. (Prairie 
Farmer, Nov. 6, 1886.) 

Writing from Reno Co., Kan., says: “I came to this county 
jfore there was a crop of any kind of grain raised here, and I 
und the chinch bugs so thick that I could scrape them up by 

;e double handful. I have known them to do more damage in 
inter wheat, corn, oats, and millet in this locality than they ever 
d in spring wheat to my knowledge.” Believes some varieties 

spring wheat more subject to chinch-bug ravages than others. 
)me spring wheat has more tender straw than others. 

rairie Farmer, Nov. 13, 1886. Entomological Progress in Illi¬ 
nois. 

Mention of Prof. Forbes’s studies of the chinch-bug outbreak 
Southern Illinois. 

fAtistical Report Illinois State Board or Agriculture for 

Dec., 1886. Circular No. 132, pp. 20—36. Correspondents’ 
Remarks. 

Bond, Fayette, Franklin, Gallatin, Hamilton, Madison, Marion, 
onroe, Saline, Union, 11 abash, Wayne, and Williamson Co's. 
routh and chinch bugs have injured corn more or less seriously 
the. forgoing counties—50 per cent, in Hamilton, 10 per cent. 
Union. 

iN Duzee, E. R—Occurrence of tlie Chinch Bug (Blissus 
leucopterus, Say) at Buffalo, N. Y. (Can. Ent. v. 18, p. 
209; Rept. Ent. Soc. Out., v. 17, p. 20.) 

Abundant at Buffalo for many years. Took it in 1874 at Lan- 
ster, N. Y.; also taken at Ridgeway, Out. “Ordinarily the short- 
nged form predominates, but in hot, dry summers, such as those 
1881 and 188o, they mostly acquire fully developed membranes, 

find on comparison with a lot of perhaps one hundred fully de- 
loped examples from Kansas, that ours are quite uniformly larger 
d more robust, with longer hairs on the pronotum.” Some hay fields 
iured this year. “Have always found the insect in hay fields, 
nerally in timothy or clover, occasionally among wild grasses! 
) not recollect ever taking a specimen in a grain field of any 
Lid.” 

ebster, F. M— Insects affecting the Corn Crop. (Rept. Ind. 
State Board of Agriculture, 1885, p.-; Author’s edition, 
p. 15.) * 

Short compiled general article. 

►rbes, S. A. The Entomological Record for 1885. (Miscellane¬ 
ous Essays on Economic Entomology, by the State Ento¬ 
mologist [of Ill.] and his Entomological Assistants, pp. 5, 23.) 

The chinch bug has been upon the increase in certain parts of 
3 State, and unless unfavorable weather should interpose a check 

* 



upon its multiplication it may, in Southern Illinois, “overpass tin 
limit of insignificance before another year.” Reference to repor 
of injuries in August Crop Report. 

Hunt, Thomas F.—Partial Bibliography of Indian Corn Insects 
The Chinch Bug. (Miscellaneous Essays on Economic Ento< 
mology, etc., pp. 112-116.) 

Partial bibliography of chinch bug. 

1887. I 
Forbes, S. A.—Insects affecting Corn. [Extract from lecture before 

Farmers’ Institute, Champain, Ill., Feb. 3, 1887.] (Prairie 
Farmer, Feb. 26, March 5, and [The Mission of Entomol- 
ogy] March 26, 1887.) 

Tracing the effect of the development of agriculture in Illinois 
upon the various classes of corn insects, the important differences 
seem chiefly due to two causes; the cessation of the prairie fires of 
the Indians and the general substitution of corn for the prairie 
grass. In the face of these autumnal fires no insect which by its 
habits was thus exposed to great diminution could possibly main¬ 
tain itself, unless, like the chinch bug and army worm, it had 
a high rate of multiplication. Such insects inevitably became the 
worst pests of agriculture. 

J[ohnson], B. F.—[Note from Champaign Co., Ill., Mar. 9, 1887.] 

Aery heavy rains in southern part of the State. Wheat on light 
clays materially damaged by chinch bugs last fall. 

Forbes, S. A.—The Chinch Bugs. (Greenville, Bond County [Ill.] 
Advocate, March 24, 1887.) 

Says to newspaper reporter that chinch bugs in the county seem 
to have come through the winter in good condition, and that unless 
the weather should prove unfavorable they will probably do much 
damage. He urges burning over headlands and grassy tracts 
where they are collected in their winter quarters. 

Forbes, S. A.—The Chinch Bug in Southern Illinois. (Circular, 
from Office State Ent. Ill., Champaign, April 15, 1887. Re¬ 
printed in Prairie* Farmer April 30, 1887.) 

Danger of chinch-bug ravage has by no means passed. Where 
corn was generally destroyed last year, the second brood was cut 
short for lack of food; but where the damage was less serious the 
bugs have hibernated in threatening numbers. No unusual nat¬ 
ural check upon their increase has been detected. Quick, stimu¬ 
lating fertilizers are recommended for infested small grain not ab¬ 
solutely overwhelmed by attack, and a formula furnished by the 
chemical department of the University is given for trial; viz., “one 
hundred pounds each of nitrate of soda, superphosphates, and muri¬ 
ate or sulphate of potash, to be thoroughly mixed, and sown at the 
rate of from 150 to 300 pounds to the acre, the mixture costing 
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from $2 to $2.50 per hundred.” Salt is also recommended for ex¬ 
periment—100 to 200 pounds to the acre. Lime sowed freely along 
edges of corn fields adjacent to small grain may probably prevent 
invasion at harvest. It is also stated that, as an experiment, strips 
of Hungarian grass will be sown in May and June “between the 
outer rows of corn likely to be invaded, with the intention of 
tempting the bugs to deposit their eggs on this, their favorite food 
and breeding plant, and destroying the young of the second brood 
as they hatch, by the free application of caustic lime.” 

J[ohnson], B. F.—Our Illinois Correspondence. (Cultivator and 
Country Gentlemen, Apr. 21, 1887, v. 52, p. 318.) 

Writes from Champaign Co., Apr. 12, that the present warm 
and dry weather is favorable to the activity of the chinch bug. 
Quotes State Entomologist to the effect that there is this year 
little danger of damage by the chinch bug in Central Illinois. 

Statistical Report of the Illinois State Board of Agricult¬ 
ure for May, 1887. Circular 134, pp. 14, 16. Corre¬ 
spondents’ Remarks. 

Edwards, Jasper, and Jefferson Co’s. More or less complaint 
of chinch bugs in winter wheat. 

Farmers’ Review. Crop Reports. 

May 18, 1887. Madison Co. Corn and oats injured. William¬ 
son Co. Chinch bugs injuring winter wheat. May 25, 1887. 
Bond, Jasper, and Jefferson Co’s. Winter wheat damaged by 
chinch bugs. Mercer Co. But few chinch bugs. June 8, 1887. 
Crawford, Fayette, Hardin, Madison, Marion, Perry, Wayne, 
and White Co’s. Winter wheat more or less damaged by chinch 
bugs. June 22, 1887. Bond Co. “Chinch bugs numerous and af¬ 
fecting crops more or less. Winter wheat, condition, 100 per 
cent. Clark, Jackson, Richland, and Monroe Co’s. Winter wheat 
damaged, Jefferson Co. Some bugs in oats. July 6, 1887. 
Effingham Co. Corn and oats injured by dry weather and bugs. 
Madison Co. Chinch bugs killing corn and oats. Pulaski Co. 
Corn damaged. Wayne Co. Wheat damaged. Washington Co. 
Some chinch bugs. July 13, 1887. Johnson, Shelby, Marion, and 
Wayne Co s.. Damage to corn by chinch bugs, and in some localities 
by drouth also. Kendall and Knox Co’s. Spring wheat damaged 
by drouth and chinch bugs. July 20, 1887. Bond, Edwards, Mor¬ 
gan, Jefferson, and Jasper (Jo’s. Corn and oats damaged by drouth 
and chinch bugs. Montgomery and Perry Co’s. Corn damaged 
by drouth and bugs. Peoria Co. Some chinch bugs in spring 
wheat. Pope Ccx Some chinch bugs in oats. July 27, 1887. 
Carroll Co. Spring wheat damaged by drouth and chinch bugs. 
Fayette, Lawrence, and Macoupin (Jo’s. Corn damaged by drouth 
and chinch bugs. Franklin Co. Some damage to oats by bugs 
md drouth. Johnson Co. "W inter wheat and oats damaged by 
bugs. Aug. 10, 1887. Perry and Shelby Co’s. Corn damaged by 
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drouth and a few chinch bugs. Aug. 31, 1887. Clinton, Effing¬ 
ham, Madison, Pulaski, Washington, and Wayne Co's. Corn 
damaged by drouth and chinch bugs. 

Webster, F. M.—Insects affecting the Smaller Cereal Grains. 
(Eept. Ind. Agric. Dept., 1886, p. 183, plate Y., figures 4, 5.) 

Hibernates as an adult wherever it can find protection from the 
elements. Emerges from March to middle of May (according to 
locality) and deposits eggs,—each female about five hundred. The 
insects reach maturity in about two months, and then, pairing al¬ 
most immediately, deposit eggs for a- second brood. Their relative 
abundance depends on meteorological conditions, dry summers and 
winters of even temperature being favorable to them, and wet 
springs and summers and open winters unfavorable. Burning grass, 
leaves, and rubbish during winter or early spring best preventive 
measure. To check migration, plow furrow or use tarred boards on 
edge. 

i 

Hinman, D.—Destroying Chinch Bugs. (Prairie Farmer, June 11, 
1887.) 

‘‘Have fought chinch bugs in two ways. The first is to plow 
them under deeply with stirring plow. To insure all bugs being 
plowed under, a chain should be so attached to the plow and the 
singletree of the horse in the furrow that all weeds, etc., will be 
turned under.# The second way is by applying salt. Sowed it 
broadcast on a patch of Hungarian grass, at the rate of two bush¬ 
els to the acre. It stopped their work effectively. I tried the 
same remedy .in a corn field which they had just attacked, with 
like results. I believe salt will stop them if put on in time.” 

J[ohnson], B. F.—Our Illinois Correspondence. (Cultivator and 
Country Gentleman, June 16. 1887, v. 52, p. 472.) 

7jChampaign Co. June 9. “Deferring to the drouth now prevail¬ 
ing west, I learn from parties who recently returned from exten¬ 
sive tours through Central and Southern Kansas, that as far west 
from Kansas City as the great bend of the Arkansas line, about 
99° longitude, the wheat and oats are not worth twenty-five cents 
an acre,—due to drouth and chinch bugs; that corn is looking well, 
but ready to receive the bugs when wheat and oats give out; also 
that a considerable portion of Nebraska is suffering the same in¬ 
fliction.” 

Statistical Deport of the Illinois State Board of Agricult¬ 
ure for June, 1887. Circular 135, pp. 16-37. Corre¬ 
spondents’ Demarks. 

Clark, Clay, Crawford, Gallatin, Jackson, Jefferson, Union, 
Washington, Wayne, and White Co's. Winter wheat more or 
less injured by chinch bug, re-enforced in many localities by the 
Hessian flv. 



Statistical Report of the Illinois State Board of Agricult 

cuts’ Remarks. pp' 12“23' Correspond- 

Way, Jefferson, and Shelby Co’s. Corn and oats 
lined by chinch bug. Coles and Madison Co’s. Oats iniured 

Clinfon, Crawford, Effingham, Franklin, Hamilton S™ 
Laiuence, Macoupin, Richland, Wayne, and Williamson Co’s 
Corn more or less injured. Fayette, Jasper Perry sT Clair 

Sed corn WasM^ton C°’s’ Chinch Lgs and iouth lZe 

Chicago Tribune, July 11, 1887. The Chinch Bug. 

,J:portS fl0D1 ^n’ty-three counties in Wisconsin show that crons 

by ckiS >» “<"■«»» 

Forbes S. ^^The Chinch Bug.] (A circular letter issued from 

1887.1® °f the State Entomol°gist of Illinois, July 19. 

In Southern Illinois thirty counties are said to be infested l,v 

oart ofnC l bU|Va+nd-it f f0Und looally numerous in the northern 
’ounties Inf L&ke’ Winnebag°< Stephenson, and Lee 
iumbeis. Inf°1'matlon 18 ^quested concerning occurrence and 

B“S>&JZJSR? (Prairie 

Writing from Marion county, Ill., Mr. Boas savs- «Ti,o • 1 

5y i“™ti!elecor°nr * fre?‘ ?“> d «ur timothy, and are‘i“a' 

»« »r«, bat the 

Swrsi? ssrsr if 
b°s® concealed beneath the sheaths of the leaves and recorn1 

ooddresultskeIndene- emiJlsiou as cheaper and more likely to give’ 
00a results, and gives formula for preparing it. * 

Fa™erCJidy]i3Ci887h) BUgS “ N°rthem Illinois- (Prairie 

Recent investigations of the State Entomologist show an in 

finois 0UVbreak1°f n liUf bl^S in c«'tain coun es of Norttern 
Coilsiderable damage to corn and oats about Freenort 

(88 if theSweat°her shoukl bffatorable^ °VerwheWg attack * 

.R.MERS’ Review, July 27, 1887. Plowing under Chinch Bugs. 

A Kansas farmer who plowed under the outside rows in a corn 

L ha,d ^een attacked wl?en adjoining Xat was cut 
1 y p owing under the chinch bugs was a complete fail- 
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lire. They crawled out and traveled into fresh corn and devoured 
still more; but at this time the most of them have wings and 

make, use of them/’ 

Prairie Farmer, July 30, 1887. [Chinch Bugs in Minnesota.] .! 

A correspondent from Goodhue Co., Minn., writes that “wheat is 
almost an entire failure on account of chinch bugs. Barley and 
oats will be about three fourths of a crop. The bugs are so 
numerous in some places that it is impossible to keep them out 

of houses and cisterns.” 

Monthly Weather Review of the Illinois State W eather 
Service for July, 1887. WTeather Crop-Bulletins, pp. 13- 

15. Condition of Crops. 

June 11. Chinch bugs damaging corn in Clinton Co. June 
18. Continue to damage the crops in St. Claiv, . Washington, and 
other southern counties. June 25. In J\favion Co., damaging 
ripening oats. July 2. Corn being damaged severely in Madison, 
Effingham, and TVayne to Randolph Co’s.; and this crop seems 
doomed in Clinton and Effingham Go’s. July 9. Great damage 
to corn in Shelby Co., and in the whole southern part of the 

State. 

Cultivator and Country Gentleman, Aug. 4, 1887, v. 52, p. 601. 

Headed off Chinch Bugs. I 

A correspondent protected corn by plowing furrow around field 
and setting up boards edgewise and wetting with kerosene. W hen 
corn is already damaged, plowing a furrow against the row and 
dressing with a hoe will check the bugs until foddei can 

grown. 

Prairie Farmer, Aug. 6, 1887. 

“Do not allow your cattle to eat much green. corn thickly in¬ 
fested by chinch bugs. A few years ago much injury to stock was 
reported from this cause.” [See foot-note p. 47.] 

Forbes, S. A.—Chinch Bugs in Illinois. (A letter to the Secretary 
of the State Department of Agriculture, Prairie Farmer, Aug. 

6, 1887.) 

Imminent danger of a chinch-bug outbreak in several counties 
of Northern Illinois next year, where, locally, wheat and corn have 
been damaged this season. Ravages .in Southern Illinois continue 
uninterrupted, and the weather conditions in Central Illinois arsj 
peculiarly favorable to the multiplication of the chinch bug. 
general outbreak throughout the State seems threatened. 

H., C. L.—From Southern Minnesota. (Cultivator and Country 
Gentleman, Aug. 11, 1887, v. 52, p. 618.) 

Freeborn Co., Minn., July 27. Harvest hastened by chinch bugs 
More or less damage also in several counties adjacent. Serious 
injury confined to eight or nine southeastern counties. lnjUjj| 
done in adjoining parts of Wisconsin and Iowa. Hot dry weathej 
of May favored hatching of eggs. If second brood is snnuai * 
favored, it will be unwise to sow much wdieat next spring, j?, 
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successful remedy unless it be starvation by general refusal to 
sow their favorite food plants in districts where they are present. 
Will damage corn this year locally, but not enough to affect the 
general crop. 

Farmers’ Review, Aug. 17, 1887. A Crusade against Insects. 

Correspondent from Red Bud, Randolph Co., Ill., advises con¬ 
certed action by neighborhoods against chinch bugs and other in¬ 
sects; closely mowing old stubbles, weeds, and grain left standing, 
before plowing, and burning them clean when dry. Would also 
remove old fences and clear and burn off the ground before replac¬ 
ing the fence. Speaks favorably of strips of oats, and especially 
of flax, between wheat and corn, and of the use of lime fertilizers. 

J[ohnson], B. F.—Our Illinois Correspondence. (Cultivator and 
Country Gentleman, Aug. 18, 1887, v. 52, p. 636. 

A wet season is the only efficient check on the chinch bug. For 
the last fifty years these insects have appeared in Central Illinois 
during the dry seasons and disappeared in the wet seasons. 

Chamberlain, W. I.—The Iowa Drouth. Definite Facts. (Cul¬ 
tivator and Country Gentleman, Aug. 25 and Sept. 1, 1887, 
v. 52, pp. 652, 690.) 

Chinch bugs first noticed in Hungarian July 13. Stopped 
growth for two weeks. Second brood destroyed the grass. The 
foung bugs in^ four cubic inches of earth with Hungarian roots 
lumbered 3,025 by count. Farmers questioning advisability of 
rising spring wheat or Hungarian. Field corn on college farm 
lamaged about twenty-five per cent.; fodder corn on turf about 
seventy-five per cent. Hungarian yielded only half a ton per 
icre on very rich soil. Three furrows plowed three feet apart and 
mlverized by dragging log failed to arrest movement of chinch 
mgs, although many died in the furrows. Attempt to destroy in 
Hungarian by mowing the grass and burning partly failed on ac¬ 
count of wet weather. Bugs killed with kerosene emulsion on 
mter rows of corn by using garden force-pump from wagon. Con- 
ludes that man is really and practically powerless against this 
usect when it appears in force in a dry season. Believes the 
nly remedy is to refrain from raising its favorite crops, espe- 
ially spring wheat and Hungarian. Both corn and Hungarian 
inch worse attacked on sod than on old ground. 

Statistical Report of the Illinois State Board of Agricult¬ 

ure for August, 1887. Circular 137, pp. 15-28. Cor¬ 
respondents’ Remarks. 

Clinton, Craivford, Cumberland, Douglas, Fayette, Franklin„ 
Ham ilton, Jefferson, Johnson, Madison, Saline, Shelby, Washing- 
m, Wayne, and Whiteside Co's. Corn damaged by drouth and 
iiinch bugs; nearly ruined in many localities. Alexander Co. 
'ats injured. Jaekson Co. Rain has checked chinch bugs. 
facoupin and Perry Co's. Small grain injured. Marion Co. 
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Wheat nearly ruined; corn damaged. Montgomery Co. Corn am 
oats badly injured. Richland Co. Corn on high lands nearb 
ruined. 

Monthly Weather Review of the Illinois State Weathei 
Service for August, 1887, pp. 9, 10. Condition of Crops 

Aug. 20. “There has not been for years such serious and gen 
eral complaint of the damage resulting to corn from chinch bugs.' 
Aug. 27. Excepting Pulaski, the counties of the southern par 
of the State report from less than one fourth to one hal 
an average crop of corn, owing to chinch bugs and drouth. 

Truesdell, J. A.—Preventive for the Chinch Bug. (Cultivato1 
and Country Gentleman, Sept. 1, 1887, v. 52, p. 673.) 

To protect uninfested grain, drill in thickly, all round the field 
a strip of ordinary field corn a rod or two in width. If a good stam 
of corn is obtained by June 15, the protected field will not be in 
vaded. A heavy sowing of salt is a check. Burn the corn stubbl 
if there is any left. 

J[ohnson], B. F.—Our Illinois Correspondence. (Cultivator am 
Country Gentleman, Sept. 1, 1887, v. 52, p. 690.) 

Concludes from Mr. Chamberlain’s observations that chinch bug 
cannot be controlled by any human means, but that the weathe 
alone can reduce their outbreaks. Liberal rainfall since 1881 hal 
restrained this pest in Central Illinois. Wheat generally replace* 
by oats on the bluff lands along the Mississippi, Ohio, and Wabasi, 
on account of the chinch bug. 

Farmers’ Beview, Sept. 14, 1887. Plan for a Crusade agains 
Destructive Insects. 

A Kansas farmer outlines the following procedure: Plow unde 
land this fall, and in spring plant only so much ground as can bi 
well manured and such crops as the chinch bug will not infest 
viz., red clover, flax, potatoes, and castor beans. Let residue o 
land remain fallow until about the time of the hatching of the 

first brood, then turn under all grass and weeds. If this plow 
ing does not destroy the young bugs it will do the land no harm 
Follow with harrow and drag, and crab grass for hay may be ex 
pected. 

Farmers’ Review, Sept. 14, 1887, v. 18, p. 588. ,'j 

Correspondent from Zumbra Falls, Minn., reports that chincl 
bug ravaged that section terribly the past season. Editors indorst 
Mr. Chamberlain’s recommendation of abandonment of wheat 
Hungarian, etc. “Farm for corn, cattle, dairy products, hogs, am 
colts.” 

Chamberlain, W. I.—The Drouth in Central Iowa. (Cultivator 

and Country Gentlemen, Sept. 15, 1887, v. 52, p. 708.) 

Corn cut prematurely on account of chinch-bug attack. Would liavt 
been very large but for this. 



Weed, C. M.J—Chinch Bugs. (Prairie Farmer Sept. 17, 1887.) 

No practical way of getting rid of the pest yet discovered. 
' here wheat is grown other crops are jeopardized. “Diversified 
lining, with wheat mainly left out, is the best practice we now 
aow or. 

rEBSTER, F. M.— Insect Enemies of Crops. The Outlook. (Farmers’ 
Be view, Sept. 28, 1887.) 

Objects to statement made in previous issue of paper (Sept. 14) that 
landonment of wheat as a crop will banish the chinch bug. The 
penence of southern planters is directly to the contrary. In 
misiana, where no wheat or barley is raised, corn is sometimes 
maged. As to chinch-bug prospects for another year, it is 
arceiy less a meteorological than an entomological problem; 
nsequently it is very difficult and almost useless to predict. 

diana Farmer, Oct. 15, 1887, v. 32, p. 14. Chinch Bugs. 

°°ntinu°us weather. A few weeks of open, moist 
ather kills them. Favorite breeding place, wheat fields. Will not 
i-ive where soil is strong and vegetation rank. Writer saw them 
t m Edwards county, I I, in 1855. Probably has been no year 
the. past twenty m which a few chinch bugs could not be- 

ind. m wheat. 

iTEE,S4or?' Bug‘ (Farmers’ Review, Oct. 19. 
Ioo7, v. 18, p. 658.) 

hinch bugs seek winter quarters uniformly in some damp 
ce, not m dry fodder, etc. Wet weather in winter or an open 
iter does not hurt them. The winter of 1881-82 was exces- 
3iy wet and they came forth in the spring “by the bushel.” Buo-s 
nersed for a week or more on ears of corn in fodder which 

iallen into water and was frozen over with ice, were lively 

6“ ^’arned -ky s?n- ,0ne lot lived in a jar of wet earth 
a month without food. Argues, with Mr. Webster, that aban- 

iment ot wheat and oats as crops will not stop- their ravages 
ips ot rye or spring wheat may serve as traps in the spring. 
, l plowed under in moderately damp weather, the insect will 
come out; but if eggs are laid, they may hatch and young 

,s come to the surface. 3 

M'~The Chinch Bu"- (Farmers’ Review, Nov. 23, 

lefers to letter by Mr. Waters in issue of Oct. 19, as interest- 
and evincing a commendable spirit of investigation. Calls 
ntion to the tacts that chinch bugs feed on native prairies 

that outbreaks may occur in timothy meadows,—as in 
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New York, in 1882 and 1883. Burning grass and rubbish destroys 
a few bugs and deprives the remainder of shelter. Much of the 
grass will not be burned, but sheep, if the farmer has them, will eat 
it so close as to leave no shelter for bugs. In warmer portion 
of the country no doubt many eggs are deposited in the fall. 
The bugs seek the higher parts of a field, because dampness is fatal 
to young and eggs. Strips of crop to trap them should be sow n 
in such places. Careful experiment for controlling chine “ 
bug always in order, but hasty, wholesale abolition of the culti¬ 
vation of one of our most important cereals, without proof of its 
efficiency, seems an injudicious measure. 

Prairie Farmer, Dec.-, 1887. Destroying Chinch Bugs. 

The following dispatch to the Chicago papers from Hillsboro, 
Illinois, quoted: “A number of farmers here, acting on the ad¬ 
vice of the State Entomologist, are burning off theii fields and 
wood pastures for the purpose of destroying the myriads of chinch 
bugs that ruined the corn crop of last season. An effort is being 

made to make the burning general.” 

Prairie Farmer, Dec. 24, 1887. Burning Corn Stalks to destroy 

Chinch Bugs. 

Thought to be impracticable,. as early in fall the bugs leave 
the corn stalks and take shelter in grass in edges of fields, under 
rails and leaves, in woods, etc. Burning in hiding places recom¬ 

mended. 

S. A. Forbes.—On the Chinch Bug (Blissus leucopterus, Say) in 
Illinois. Present Condition, and Prospects for 1887^ and 
1888. Remedial Procedure Recommended. (Bull. No. 2, 
Office State Ent. of Ill., pp. 27-43. Extracts, abstracts, or 
comments, in the following papers: Fruit Growers’ Journal, 
Oct. 1 and 15, 1887; Review Dispatch, Sept. 23, 1887; 
Prairie Farmer, Och 1, 8, 15, 1887; Chicago Daily Intel 

Ocean, Sept. 17, 1887.) 

Chinch bugs extraordinarily destructive for three successive years 
in Southern Illinois, infested area gradually increasing until it in¬ 
cludes the greater part of thirty counties. Careful search in Noith¬ 
em Illinois showed it to be locally numerous in Lake, Winnebago, 
Stephenson, and Lee counties, and occasionally injurious . to corn 
and oats adjoining wheat and barley, breeding in both winter and 
spring wheat. Reported present in Rock Island county m gre’a 
numbers, and attracting attention in many parts of Central ant 
Western Illinois. Weather conditions throughout the State this 
year, and in Northern, Southern, and Western Illinois last yeai, 
have been generally so favorable to the multiplication of the 
chinch bug that the State is threatened with great loss. Timely 
concerted action suited to the emergency is urged. Notes from 
crop correspondents in answer to circular of inquiry are given, 
from which it appears that the chinch bug is. very destructive in 
thirty counties; occurs in large numbers in sixteen; in modeia e 
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numbers in seventeen; and in numbers sufficient to threaten harm 
another year in twenty-five; wdiile from thirteen counties it is prac¬ 
tically absent. Life history briefly rehearsed and food plants 
given. The tendency, especially in the southern part of the State, 
to regard chincli-bug devastations as inevitable is noted, and some 
reasons for it given, among which are the following: (1) The 
number of worthless recommendations that have been made tend 
to discredit the whole subject of remedial measures. (2) There is 
.gnorance concerning the remedies which have here and there been 
tried with encouraging results. (3) Measures which have failed.under 
exceptional circumstances or because not thoroughly applied have 
been set aside as worthless. (4) The failure of individual efforts 
has discouraged people from concerted action. (5) Preventive 
measures have been brought into disrepute because these measures 
have failed when applied as a remedy. (6) Expedients that accom¬ 
plish much have been neglected because they did not do more. 
(7) Many promising measures still lack the endorsement of accu¬ 
rate, practical experiment. (8) There is a disposition to speculate 
on the weather and to count on its being unfavorable to the chinch 
bug. Under the three heads, agricultural methods, barriers against 
migration, and direct destruction, remedial and preventive meas¬ 
ures, to the number of thirty, are treated very fully, the standard 
methods being rehearsed, some others suggested, and old ones em¬ 
phasized by record of experiments. Winter wheat is said to afford 
every necessary opportunit}7 for the multiplication of the chinch 
bug; and the temporary abandonment of corn in regions where 
small grains are the principal crop is mentioned as an expedient 
for forcing the midsummer brood to desert the fields and resort 
to w’oodlands for food. For those parts of the State not practi¬ 
cally mastered by the chinch bug a special procedure is recom¬ 
mended. 

Cook, A. J.—Insects Injurious to Grasses and Clovers. (Grasses 
of North America, v. 1, p. 408.) 

The chinch bug often does millions of dollars’ worth of damage 
in Illinois, Iowa, Missouri, and Kansas. It is more susceptible to 
•seasonal peculiarities—especially to wTet weather—than most in¬ 
sects. Gives short description of the stages and times of appear¬ 
ing. Two- or tliree-brooded. Neatness in farm operations, leaving 
no hiding places for them to winter in, is about the only remedy 
possible. Kerosene emulsion will kill them, but is hardly a prac¬ 
tical remedy. 

Statistical Report of the Illinois State Board of Agricult¬ 

ure for December, 1887. Circular 138, pp. 21-34. Corre¬ 
spondents’ Bern arks. 

Clark, Crawford, Hamilton, Pope, Richland, Saline, St. Clair, 
Union, Washington, and Williamson Co's. Corn much injured by 
drouth and chinch bugs. 



104 

Bruner, Lawrence.—[Extracts from Western Newspapers of 1886.] 
(U. S. Dept, of Agriculture, Division of Entomology, Bull. 
13, 1887, pp. 35-37.) 

Alexander, . Bond, Edwards, Jefferson, and Monroe counties in 
Southern Illinois report great injury from chinch bugs; and \ 
Grenola [Elk?], Franklin, and Panorama [ ?] counties in Kansas; 
Felton [Fulton], and Highland, in Ohio; and Howard in Indiana, 
report considerable injury. "(“Farmers’ Keview Crop Summary for 
May 30, printed in advance in “Omaha Daily Bee,” May 31, 
1886.) 

Under dates of July 2, 9, and 10, and Aug. 5, 1886, the follow¬ 
ing counties in Nebraska report injury to wheat, in three instances 
to oats, and in one to corn: Adams, Clay, Fillmore, Howard, 
Saline, Saunders, and York. Under date of July 16, chinch bugs 
are reported to have destroyed much wheat and oats in Webster 
county, Iowa. 

1888. 

Osborn, Herbert.—The Chinch Bug in Iowa. (Bull. Iowa Agric. 
Coll., Dept. Ent. Jan. 1888, p. 13. Published in part in 
1887 in Coll. Kept.) 

^ Damage by chinch bugs in Iowa in 1887 nearly $25,000,000. 
Summary of life history and habits, and detailed account of obser¬ 
vations at Ames. First damage noted in June, to wheat. On 
corn and Hungarian the middle of July, mostly in adult and pupa 
stages; many adults pairing at this time. Seen taking wing July 
16. Eggs plenty in ground at base of corn stalks, between sheaths, 
etc., July 19, some nearly ready to hatch. July 25 and 27 swarm- 
mg> %ing with the wind: no pairing noticed. Aug. 3, newly 
hatched bugs plentiful; some on corn, but more on roots and 
stems of foxtail grass. Hungarian, late-planted on sod, suffered 
severely. Weather dry. Aug. 13, bugs were going from the Hun¬ 
garian to corn. As late as Nov. 15 adults were in the fields. Kero¬ 
sene emulsion, five or six per cent., killed the bugs-very, quickly; 
less than four or five per cent, was unsatisfactory. Can hardly 
prove of value except when bugs are massing on corn. Great 
numbers were destroyed by burning stubble and grass. Fire should 
be started in hottest part of day, when greatest numbers will be 
moving. A couple of furrows plowed between grass and corn and 
kept pulverized were effective. To prevent migration from wheat 
to corn, furrows should be plowed several days before migration 
begins, two or three time pulverized, and as soon as there is any 
sign of migration, a weighted trough should be drawn along the 
furrow to reduce the sides to dust, this process to be repeated 
every dry, hot day, by ten o’clock, as long as bugs attempt to 
pass. Experiments were made with pyrethrum and bisulphide of 
carbon, the former proving entirely unsatisfactory and the latter : 
needing further trial. Freventive measures must be the main 
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pliance. Quotes from recent bulletin of Prof. Forbes some of 
le commonest causes of discouragement as to measures of de¬ 
duce, and recommends the following procedure for 1888: Carry 
re into every hiding place that circumstances will permit. Be- 
uce as much as possible the area planted to wheat, rye, barley 

Hungarian, and, to a less extent, oats, corn, and meadow 
rass, but where these crops cannot be suspended, sow small grain 
irly and heavily, and plant corn late, and if it is unavoidably 
anted next to wheat, barley, or Hungarian, sow between the 

■^ds. stnps of some crop not relished by bugs. As far as 
.acticable, make clover, buckwheat, flax, beans, and root crops 
le main dependence. Strips of wheat or Hungarian may be 
anted as lures and plowed under as soon as eggs are laid, 
ing two or three weeks unless the crop to be planted subse- 
lently is one bugs will not eat. When portions of a field become 
idly infested before much growth has been made, plow under 
iep, and, later, plant to some crop bugs will not injure, or, as 
te as possible, to fodder corn. If crop is far enough along to- 
it as hay, or ripe enough for early cutting for grain, clear 
dd at once, burn stubble, and plow quickly. Make furrows 
Ld pulverize earth to prevent migration from small grain to corn. 
;raw may be spread along these furrows toward evening and fired 

the morning. If bugs reach corn and begin to accumulate., 
e kerosene emulsion. Process of preparing and applying emul- 
m given. Corn fields infested throughout may be cut for fodder, 
ter the crops are cared for, rubbish in places inaccessible to 
e may be raked into heaps, and these will attract the bugs when 
lecting quarters for hibernation. Here they may be burned in 
te tall, early winter, or early spring. Also burn over ground 
vered with grass, leaves, etc. Concert of action urged. 

ansas Farmer-, 1888. [Fighting the Chinch Bug.] 
(Beprinted m Farmers’ Beview, Jan. 4, 1888.) 

;Two plans. 1. With a stirring plow turn one furrow in ad- 
nee of bugs and away from them. On top of ridge made by 
ow level off a width of four inches, making smooth and com¬ 
et, and apply coal-tar with any vessel that will give a stream a 
tie larger than a rye straw. For first few days make two ap- 
ications,—morning and noon,—after which one at midday and 
Ler ram will suffice by its scent to check any number of bugs 
a may approach. Knows from two seasons’ experience that a 
utmuous tar-line, free from sticks, weeds, or stalks, will protect 
y crop from the bugs until they can fly. Coal-tar, $2.50 to $4 
r barrel according to freight charges. After practice, fifteen 
nutes will suffice to renew a line of tar ninety to one hundred 
is long. After the ground has become well-saturated and hard 

I3 stream may be diminished. 

2. In fall sow half acre of rye on highest land on farm, cov- 
\S& Vim Wmter W1.^1 sufficient hay or straw to secure its burning 
U. I he eggs will be deposited on the rye, and when they have 

* 
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Latched, on some warm day fire the straw. If the rye doesn’t burn, 
sprinkle stubs with Spanish green. Three years of this procedure 
will practically exterminate the bugs. 

Tan W., R. A.—To Destroy Chinch Bugs. (Farmers’ Review,, 
Jan. 18, 1888.) 

Advises destroying chinch bugs on corn and millet, after harvest,! 
with kerosene and fire. 

Forbes, S. A.—The Chinch Bug. (Freeport Journal, Feb. 15, 
1888.) 

Reporter’s abstract of paper read before Farmers’ Institute at 
Freeport. 

Statistic\l Report of the Illinois State Board of Agricult. 
ure, May 1, 1888. Circular 139, pp. 16-24. Correspond¬ 
ents’ Remarks. 

Johnson, Marion, Massac,. Richland, White, and Williamson 
Co's. Chinch bugs reported as injuring winter wheat. 

Howard, L. O.—The Chinch Bug: A General Summary of its 
History, Habits, Enemies, and of the Remedies. and Pre 
ventives to be used against it. (Bull. No. 17, Div. Ent. L 
S/Dept. Agric., p. 48; Rept. [U. S.] Com miss, of Agricult 
ure, 1887, pp. 51-88, Plates I., HE; Farmers’ Review 
May 9, 16, 30, and June 6 and 13, 1888.) 

A complete review of the subject to meet the demand for in 
formation not now generally accessible. The well-known Missour 
Reports are quoted from at length, and other previous writing 
laid under contribution, and the note books and records of thi 
Division of Entomology have been at the author’s disposal. lh« 

' history of the insect is outlined, estimates of loss are given, an< 
1881 is mentioned as the year in which, at the Chinch Bug Con 
vention” held at Windsor, Kan., it was decided to cease raisin 
wheat. The interesting point in the season of 1887, is said to b| 
the occurrence of the chinch bugs in immense numbers m part 
•of Virginia and the Carolinas for the first time in many yeare 
A report by the statistician of the U. S. Department of Agricult 
ure is presented, from which it appears that the . chmch-buj 
damage to corn, wheat, and oats in Kentucky, Ohio, Indiam 
Illinois, Wisconsin, Minnesota, Iowa, Missouri, and Kansas l. 
1887, exceeded $54,000,000, the total loss, including damage to ba 
ley, rye, and millet, being approximately stated at bbO,OUU UU»< 
Insect indigenous east ot the Rocky Mountains, and found f 
California in very limited, not injurious, numbers. Outside o 
United States, specimens are recorded from Canada, Cuba, an 
Mexico. Wild buckwheat is added to the list of food plants o 
the strength of testimony from Nebraska by Mr. Lawrence Brd 
ner; mention is made of adult specimens’ being found m cult 
vated rice in Georgia in 1881; and upon the sand oats ( Unio» 
jpaniculcita) in Florida the insect is said to undergo its entire a 



velopment on the highest part of that tall plant, owing probably 
to the blowing of fine sharp sand through lower part of plants. 
Description of different stages from Riley’s Seventh Report. A 
variety of the species having slender, pointed wing-pads and pe¬ 
culiar colored antennae is mentioned as collected on sea-sliore only. 
Two-brooded above the latitude of St. Louis, but unquestionably 
a third generation (hibernating probably in adult condition) in 
North Carolina, and some evidence of such a one in Southern 
Illinois and Kentucky. Hedges mentioned as affording exception¬ 
ally good hibernating places, and their gradual removal recom¬ 
mended. Insects fly in spring and fall, at the latter time impelled 
by hunger. Habits described at length. Mention made of 3,025 
bugs’ being counted on a single root of Hungarian grass dug up 
in Iowa, displacing about foiir cubic inches of earth. The state¬ 
ments which have gained currency concerning the laying of eggs 
in autumn and their hatching the fallowing spring, are said to be 
erroneous, at least for the West and North. Beside the usual 
enumeration of insect enemies, an observation by Mr. F. M. W eb- 
ster is recorded, which seems to indicate that a species of Mermis 
(“hair-snakes”) may be found to infest the chinch bug. Obser¬ 
vations of Mr. Bruner and stomach dissections by Prof. Forbes, 
seem to indicate that lady-birds have been overestimated as 
chinch-bug destroyers. Among vertebrate enemies the common 
frog is mentioned, and several birds, including the quail, 
which it is said should be better guarded by game laws, or, 
as in Colorado and Dakota, protected altogether for a series of 
years. A list is given showing the months in which shooting of 
quails is permitted in States which suffer most from chinch bug. 
Concerning diseases, Dr. Shimer’s contribution to tlie subject is 
quoted in part; a short summary from Prof. Forbes’s Twelfth Re¬ 
port is given; Prof. Riley’s doubt of the practicability of artificially 
producing these diseases to any successful extent is noted, as 
also Prof. Forbes’s statement that this proposed remedy is still a theo¬ 
retical one only. The influence of wet weather on the chinch 
bug is considered at length, the great preponderance of opinion 
being, it is said, that it is unfavorable, though in just what way 
is a disputed point. Quotations are given from Walsh, Thomas, 
Riley, and Forbes, and two meteorological tables are given; the one 
furnished by Prof. Atkinson bearing upon the influence of, tem¬ 
perature and rainfall on chinch bugs in North Carolina in ’85, ’86, 
and ’87, and that furnished by the Chief Signal Officer showing 
the precipitation in chinch-bug States for the same years. • The 
opinion is expressed that 1888 will not be a cliinch-bug year. Under 
‘‘Remedies and Preventives” there is a recapitulation of matter 
contained in Riley’s Seventh Report and Thomas’s Bulletin No. 5 
of the U. S. Entomological Commission; Prof. Osborn’s experi¬ 
ments in burning and with kerosene emulsions are given; and ref¬ 
erence is made to experiments by Prof. Forbes with the kerosene 
emulsion, as reported to the Entomological Division and published 
in its Bulletin No. 2 (1883), and the emulsions, as diluted, are 
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given. The formula recommended is one originally proposed by~ 
H. G. Hubbard, and is as follows: 

Kerosene.2 gallons.... = 67 per cent. 
Common soap, or whale-oil soap.\ pound... ) _Qo „ , i 
Water.I gallon... S P 

The solution of soap, boiling hot, is to be added to the kero¬ 
sene, and the mixture churned for five or ten minutes by means 
of a force-pump and spray-nozzle. One part of this emulsion to 
nine parts of water is considered strong enough. “Bogus chinch 
bugs” are described, and figures reproduced from Riley’s Seventh 
Report, and a bibliographical list is given of the most important 
articles on the chinch bug from 1831 to 1887 inclusive. 

Packard, A. S.—The Chinch Bug. (Entomology for Beginners, 
p. 195.) 

Brief mention of mode of injury to plants, life history, and 
remedies. 

Riley, C. Y.—Report of the Entomologist. Introduction. (Rept. 
[U. S.] Commiss. Agric. 1887, p. 48.) 

The great damage done by the chinch bug in most of our 
Western grain-growing States has been the entomological event of 
the year. The Statistician of the Department of Agriculture re¬ 
ports 860,000,000 as the very lowest estimate of damage in nine 
States. 

Websteii, F. M.—Report on the Season’s Observations, and es¬ 
pecially upon Corn Insects. (Rept. [U. S. ] Commiss* 
Agric. 1887, p. 151.) 

Chinch bugs observed in considerable numbers in March, 1887, in 
Tensas Parish, La., about young corn, pairing and ovipositing. Said 
to do considerable injury at times. The only small grain in the lo¬ 
cality where they were observed was an occasional field of fall 
oats or millet. 

Bruner, Lawrence.—Report on the Season’s Observations in 
Nebraska. Chinch Bug. (Rept. [U. S.] Commissioner 
Agric., 1887, p. 165.) 

Rumors of chinch-bug depredations were circulating the second 
week in July, and a week later it was known that their ravages 
were not confined to Nebraska but extended into Kansas, Mis¬ 
souri, Iowa, portions of Illinois, Minnesota, and Southeastern 
Dakota. Meteorological conditions were favorable to the most 
complete development of the bug, comparatively few natural ene¬ 
mies were present, and especially in portions of Nebraska, Iowa, 
and Kansas there is always great carelessness with regard to rub¬ 
bish. After the bugs have become a pest the only effectual 
remedy is wet weather, which induces disease and dissolution. It 
can be held in check by clean farming, burning rubbish in late 
fall, winter, or early spring, protection of birds,—especially quails. 
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—deep plowing immediately after harvest, rolling, ditching, fenc¬ 
ing, and the use of insecticides. Ditches into which water can 
be turned form complete barriers to their creeping migrations, 
and in regions that depend entirely upon irrigation for moisture, 
or'such as are easily flooded, there need never be loss from this 
insect. Favorite food plants are mentioned, wild buckwheat being 
quoted as a delicacy. Weedy or grassy fields of small grain or 
corn are sometimes relatively little damaged. 

Prairie Farmer, May 12, 1888. 

Pope Co., Ill., April 21. Chinch bugs and cutworms very nu¬ 
merous. 

Farmers’ Review. Crop Reports and F. R. Club Record. 

May 23, 1888. Bond, Edwards, Jackson, Jasper, and Saline 
Co's. General mention of chinch-bug injury except from Saline 
<county, where wheat is said to be poor on account of drouth and 
chinch bugs. May 30, 1888. Clark Co. Winter wheat killed by 
chinch bugs. Coles Co. Small grain will be killed if the year is 
dry. Crawford, Wabash, and Wayne Co's. Chinch bugs doing 
enormous damage. June 6, 1888. Christian Co. Small grain 
injured. Wabash Co. Wheat and some meadows damaged. 
Washington Co. Some chinch bugs. Wayne Co. Winter wheat 
destroyed. June 13, 1888. Edgar, Effingham, Hamilton, Ran¬ 
dolph, and Shelby Co's. More or less damage from chinch bugs. 
June 20, 1888. Clark, Edwards, and Jasper Co's. More or less 
damage done by chinch bugs, or expected. Jefferson Co. Small 
grain is being destroyed. Richland Co. Winter wheat eaten up. 
June 27, 1888. Cumberland, Henry, Lawrence, and Macoupin 
Co's. Chinch bugs reported as more or less injurious. Clinton Co. 
Small grain injured. Franklin Co. Wheat and oats badly 
damaged. July 4, 1888. Coles, Crawford, Shelby, Wabash, and 
Williamson Co's. Small grain more or less injured. DuPcige, 
and Madison Co's. Chinch bugs present. Washington Co. 
Wheat injured. July 11, 1888. Calhoun, Edgar, Gallatin, 
Knox, Pope, and Shelby Co's. Grain injured more or less. 
Hamilton Co. Wheat almost destroyed. Livingston Co. Chinch 
bugs killed by heavy rain. Richland Co. Wheat and corn badly 
injured. July 18, 1888. Clark and Edwards Co's. Grain in¬ 
jured by chinch bugs. Jackson Co. Some damage. Jefferson 
Co. ‘Wheat, oats, and timothy injured. July 25, 1888, p. 467. 
Franklin Co. Oats good, but damaged by bugs. Aug. 15, 1888, 
p. 515. Edwards Co. Chinch bugs killing corn. Aug. 22, 1888, 
p. 531. Carroll Co. Spring wheat damaged. Massac Co. Corn 
hurt by bugs and drouth. 

Iowa.—June 20, 1888. Boone Co. Spring wheat injured. Iowa 
Co. Small grain injured. July 4, 1888. Warren Co. Wheat 
nearly all ruined by chinch bugs last year. July 18, 1888, pp. 451, 

j 458. Benton, Iowa, and Keokuk Co's. Grain injured by chinch 
bugs. Howard Co. Barley damaged. Aug. 1, 1888, v. 19, p. 488. 
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Winneshiek Co. Spring wheat destroyed by bugs. Aug. 15, 1838, 
p. 515. Benton, Keokuk, Marionr Muscatine, and Van Buren 
Co's. Spring wheat very seriously damaged. Sept. 5, 1888, p. 563. 
Chickasaw Co. Spring wheat nearly ruined. 

Kansas.—July 4, 1888. Franklin Co. Bugs are numerous in 
corn adjoining wheat. July 18, 1888 Leavenworth Co. Chinch 
bugs very bad. Aug. lo, 1838, p. 515. Stafford Co. Oats and 

corn injured. 

Kentucky—May 9, 1888. Crittenden Co. Much damage from 

chinch bugs. 
Minnesota.—July 4, 1888. Wabasha Co. Many chinch bugs. 

Winter wheat damaged. July 18, 1833. Fillmoie Go. Chinch 
bu^s injuring barley. Hennepin Co. Grain somewhat damaged. 
Aug 1 1888, p. 488. Mower Co. Bugs have eaten spring wheat. 
Aug 8 1888, p. 499. Dakota Co. Chinch bugs destroyed spring 
wheat. ’ Aug. 15, 1838, p. 515. Fillmore, Isanti, and Wabasha 
Co's. Spring wheat more or less injured. 

Missouri.—Jufy 18, 1888. Texas Co. Wheat nearly destroyed, 
St. Genevieve Co. Damage by chinch bugs. Aug. 1, 1888, p. 488, 

“ Benton Co. Winter wheat killed by bugs. St. Charles Co. Corn 
damaged seriously. 

Nebraska.—Aug. 1, 1888, v. 19, p. 488. Butler Co. Chine! 
bugs ruined spring wheat. Aug. 22, 1888, p. 531. Butler Co 
Spring wheat ruined. 

Ohio.—July 18, 1888. Meigs Co. Grain injured. Aug. 15 
1888, p. 515. Madison Co. First appearance of chinch bugs lr 
wheat this season. 

Wisconsin.—July 18, 1888. Eau Claire and Chippewa Cos 
Bariev destroyed. Marquette Co. Grain injured a little. Aug. 1 
1888 V 488. Clark and Outagamie Co's. Spring wheat injured 
Aug.’ 15, 1388, p. 515. Calumet Co. Wheat and barley damaged 

Monthly Weather Review of the Illinois State Weathei 

Service for May, 1888. _ Weather Crop-Bulletin, May 12 
p. 9. Season and Condition of Crop[s]. 

The most discouraging feature of the season is the presence o 
chinch bugs, army worms, and other insects in unusual number) 
in many of the central and southern counties. * 

Farmers’ Review, May 30, 1888. [Burning,corn stalks to ge 
rid of the chinch bug.] 

Editor notes a case of “disagreement of doctors.”. Recent arti 
cles lay great stress on burning all litter upon the farm, but Sec 
retary Graham, of the Agricultural College, at Manhattan, Kan 
sas in “The Industrialist,” gives it as his opinion that the nun 
ing of corn stalks and weeds to kill chinch bugs is a waste o 
time, as they do not hide in them, but very close to the roots ot tin 
grass. Burning the grass does not reach many of them. 
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Statistical Report Illinois State Board of Agriculture for: 

June 1, 1888. Circular No. 140, pp. 4, 12-30. 

Much damage to winter wheat by chinch bug is reported for 
the southern and central portions of the State. 

Correspondents’ Remarks.—Bond, Clay, Clinton, Marion, Moul¬ 
trie, Pope, Richland, and Shelby Co's. Chinch bugs doing seri¬ 
ous damage to wheat; also to corn in Moultrie county and to oats 
in Shelby. 

Prairie Farmer, June 2, 1888. Salt for Chinch Bugs. 

A correspondent writing from La Crosse, Wis., says he has used 
common barrel salt on corn and Hungarian grass with perfect- 
success. He used about two bushels per acre when the bugs first- 
appeared on the crops, sowing it broadcast on the grass and 
throwing a teaspoonful on each hill of corn. 

Indiana Farmer, June 2, 1888, v. 23, p. 9. Valuable Observa¬ 
tions of an Old Farmer. 

“The chinch bug has quit breeding in the wheat since I began 
sowing salt on the fields in April.” 

Hallowell, J. R. -A Plan for Fighting Chinch Bugs. (Farm¬ 
ers’ Review, June 27, 1888.) 

Take two logs six inches in diameter by four feet in length 
and place parallel, fastening them together with 2x6 cross pieces. 
With a one-horse plow run a furrow around field; then place one 
runner of this drag in furrow, hitch to, and, standing on same, 
drive to end of furrow. Plow another furrow where the other 
runner of drag leaves mark. Now run back and forth with drag 
until the earth is well pulverized. If properly done at right time 
of day, and before the bugs gain wings, you will destroy them by the 
millions, the second furrow catching any that may cross the first. 

Monthly Weather Review of the Illinois State Weather 

Service for June, 1888. Weekly Weather Crop-Bulletins, 
Crop Prospects, pp. 8-11. 

June 9. Rain has lessened the danger to wheat and corn from 
chinch bugs, in the southern counties, but corn is seriously dam¬ 
aged. June 16. Prospects for grain and grass in southern divi¬ 
sion of State greatly reduced by drouth, army worm, cutworms, 
and chinch bugs. June 23. Rains have largely reduced the num¬ 
ber of chinch bugs. June 30. Wheat harvested in southern 
counties generally inferior, owing to unfavorable season and in¬ 
jury by chinch bug. 

Statistical Report Illinois State Board of Agriculture for 

July 1, 1888. Circular No. 141, pp. 11-20. 

Correspondents' Remarks.—Alexander, Clinton, Hardin, Moul¬ 
trie, Saline, and St. Clair Co's. Chinch bugs going from wheat 
to corn. Bond, Clay, Franklin, Gallatin, Johnson, Mason Mas~ 
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sac, Wayne, White, and Williamson Co's. Chinch bngs in con 
Effingham, Fayette, and Jasper Co's. Some complaint of chine 
bugs, but recent rains have checked ravages. Hamilton, Lau 
rence, and Marion Co's. Chinch bugs in wheat and corn; nc 
much damage. Pope Co. Some complaint of chinch bugs. Shelb 
Co. Corn adjacent to wheat and rye injured. Wabash CV 
•Chinch bugs are worse than ever known before. 

Statistical Report Illinois State Board of Agriculturi 
July 1, 1888, Circular 141, p. 21. Chinch Bugs. 

At a mass meeting of the farmers of Crawford county, called t 
consider methods of protecting their crops against the chinch bu£ 
after an address by Prof. Forbes on “The Relations of Whea 
Culture to the Chinch Bug in Illinois,” the following resolution 
were adopted: 

“Resolved, That we, the farmers of Crawford comity, in mass meeting assembled, do hereb 
promise and agree with each other that we will not raise as crops on our lands in this county an 
wheat, barley, or rye for the next three years; and that we will use our influence in our neighbo 
hoods, in every way practicable, to prevent the raising of these crops by others. 

“Resolved, That we will use every reasonable and safe opportunity to burn over, in fall c 
-spring, all headlands, thickets, and woodlands, and to destroy all waste and rubbish which ca 
afford a winter harborage to the chinch bug. 

“Resolved, That we intend to practice and earnestly recommend the heavy fertilization of a 
ground devoted to crops especially liable to injury by the chinch bug. 

“Resolved, That since it has now been proven that under existing conditions all the cultivate 
grasses may be badly damaged by the chinch bug in spring and early summer, while clover is ei 
tirely free from liability to such injury, we urgently advise the sowing of clover for forage instea 
of the grasses. 

“Resolved, That .we advise that especial attention be paid during the coming season to sue 
crops as the chinch bug does not attack. 

“Resolved, That we suggest, as a most promising and important experiment, the sowing ( 
■plots of wheat or rye to be plowed up and killed late in May or early in June, and to be followe 
with millet or Hungarian—this to be plowed up in turn when well stocked with the eggs and youn 
of the second brood of the chinch bug. 

“Measures were also taken to hold similar meetings in the dif 
ferent towns and districts of the county, with a view to making 
the action general.” 

Farmers’ Review, July 11, 1888. 

From Richland county, Ill., a correspondent writes that tin 
-chinch bugs were at work during the dry cold w^eather from the 
first of March to the middle of May. Still at work in oats anc 
•corn, though recent rains have checked them. 

Monthly Weather Review of the Illinois State Weathei 
Service for July, 1888. Weekly Weather Crop-Bulletins 
pp. 9-12. Crop Prospects. 

July 7. Chinch bugs are still operating on the wheat. July 14 
Complaints of damage to corn from chinch bugs are mainly frou 
southern counties. July 28. The complaints of injury to crops 
from chinch bugs and other insects have not for man} 
years been so numerous or generally distributed as during present 
season. In many of the southern counties farmers are holding 
mass meetings to determine the most practical methods of destroy¬ 
ing the chinch bug. 
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Forbes, S. A.—The Chinch Bug. (Robinson [Ill.] Argus, July 
18, 1888; Indiana Farmer, Aug. 4, 1888, p. 9.) 

Reporter’s abstract of paper entitled “The Relations of Wheat 
Culture to the Chinch Bug in Illinois,” delivered at the mass 
meeting of the farmers of Crawford county, noted above. 

Pbaieie Farmer, July 21, 1888. Harvest Notes. 

From Butler Co., Kansas: “No chinch bugs to do much dam¬ 
age except where the rye fields are cut.” 

Mahin, S. T.—Voracious Missouri Bugs. (Prairie Farmer, Julv 
21, 1888, v. 60, p. 469.) 

Writing from Pettis county, says that the use of salt on millet, 
corn, and sorghum, and the sowing of timothy with wheat, as 
measures against the chinch bug, have failed this year in his 
county. The bugs like timothy about as well as wheat, and do 
not object to having their food salted. Much wheat plowed up 
and planted to corn, but the corn was taken likewise; in some 
cases a second planting. 

Prairie Farmer, July 28, 1888, v. 60, p. 479. 

“Chinch bugs are reported in immense numbers in the Miami 
Valley, Ohio. Recent rains checked their ravages, but the pest 
is now in oats and corn. * * * Have been no chinch bugs in 
this vicinity since 1881.” 

Prairie Farmer, July 28, 1888, v. 60, p. 487. Chinch Bugs in 
Southern Illinois. 

Notice, of the mass meeting in Crawford Co., Ill., referred to 
on previous page, with reprint of resolutions passed. Madison 
county farmers, at a recent meeting, pledged themselves not to 
sow wheat or rye, for two years, and to use every available 
means to destroy the chinch bug. 

Weed, Clarence M,—The Chinch Bug in Ohio: Midsummer 
Remedies. (Ohio Agric. Experiment Station, Bull. No. 4, 
2d series, July, 1888, pp. 53, 55. (Reprinted in part in 
Prairie Farmer, July 28 and Sept. 1, 1888.) 

The chinch bug is injuriously abundant in certain counties of 
Ohio, notably Franklin. As remedial measures the following are 
recommended: the plowing of infested fields as soon as wheat is 

for a rod or two along the borders (harrowed occasionally 
o make the soil friable) if the field cannot be wholly plowed; the 
turning of stubble in infested fields before the bugs leave, using 
sometimes a light coating of straw to facilitate the operation; 
;oal-tar as a barrier to migration, applied frequently, having 
loles for traps at intervals along the line; kerosene emulsion 
applied when bugs have reached outer rows of corn (formula be- 
ng given for preparation); and trapping in furrows. 

—8 
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Statistical Report Illinois State Board of Agriculture, 

Aug. 1, 1888. Circular No. 142, pp. 15-27. Correspondents’ 
Remarks. 

Alexander, Bond, Clark, Jackson, Jefferson, Johnson, Piiiy, 
Pope, Pulaski, Washington, Wayne, and Williamson Co s. Corn 
more or less damaged. Clinton, Cranford, DuPage, Fayette, Ga la- 
tin, and Hamilton Co's. Corn adjacent to wheat more or less dam¬ 
aged. Edwards Co. Corn injured by drouth and chinch bugs. Jas¬ 
per Co. After wheat harvest, attacked oats, doing considerable dam- 
ao-e. Macoupin Co. Heavy rains have destroyed the chinch bugs, 
which have been working on corn since wheat harvest. Madison 
Co. Winter wheat was considerably damaged. Wabash Go. Corn 

on high land injured. 

Farmers’ Review, Aug. 1, 1888, v. 19, p. 490. Chinch Bugs there 

A farmer in Ohio writes that finding chinch bugs on his cofr 
about the first of July he applied kerosene emulsion three time* 
and escaped injury by them. Never heard of them there before 
Thinks they bred in wheat adjoining the corn. 

Prairie Farmer, Aug. 4, 1888, v. 60, p. 507. Weather and Cro] 

Notes. 
In the cliinch-bng region of Illinois the yield of wheat per acn 

is as unsatisfactory as its low grade. Complaints of injury ion 
chinch bugs and other insects more numerous and general tliai 

for many years. _ * 
From Edwards Co., Ill., a correspondent writes that clime, 

bugs have ruined a great deal of corn, and that meadows aie ger 
erally poor on account of drouth and bugs last year. 

Gillette, C. P.— A New Chinch-Bug Enemy. (Prairie Farmei 

Aug. 11, 1888.) 
A fungoid disease is destroying millions of chinch bug^s on th 

grounds of the Iowa Agricultural Experiment Station, ihe iui 

gus belongs to the genus Entomophthora. 

Barnhill, J. B.—Chinch Bugs in Vermont. (Albion [Ill.] Journa 
Aug. 23, 1888. Reprinted from Louisville Ledger.) 

About twenty years ago these bugs began to infest farms ij 
this region and ruined a number of crops. Farmers stopped ran 
ing wheat, and in two or three years the bugs disappeared. 

Patrick, I. A.—The New Enemy of the Chinch Bug. (Prairi 
Farmer, Aug. 25, 1888, v. 60, p. 545.) . 

Writing from Iola, Clay Co., Ill., he says that about July j 
or 10 he observed among the chinch bugs the same disease r 
cently reported by C. P. Gillette. (See under Aug. 1L) 
all died, depositing no eggs. 
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Weed, Clarence M.—The Chinch-Bug Scourge. (Prairie Farmer, 
Aug. 25, 188S, v. 60, p. 545.) 

_ General article urging cooperation by farmers for the destruc¬ 
tion of the chinch bug. 

Farmers’ Review, Aug. 29, 1888, v. 19, p. 546. 

Editors report that a “second crop” of chinch bugs has appeared 
in the vicinity of Metropolis, Massac county, Ill., and corn is 
being injured by them. It is recommended that after corn is 
gathered cattle be at once turned into the stalks, and, later, that 
the remnant be burned. 

Farmers’ Review, Aug. 29, 1838, v. 19, p. 554. 

A correspondent from Grant Co., Kan., reports corn much 
damaged by drouth and chinch bugs. Recommends that no wheat 
be raised for a few years. 

Monthly Weather Review oe the Illinois State Weather 
Service for Aug., 1888. Weekly Weather Crop-Bulletin, p. 7. 

Aug\ 4. Corn has been seriously damaged in some sections by 
the chinch bug. 

Gillette, C. P.—A few Important Chinch-Bug Remedies. (Bull. 
Iowa Agric. Coll. Experiment Station, No. 2, p. 25. Ex¬ 
tracts in Prairie Farmer, Oct. 20, 1888.) 

Climatic conditions in Iowa this year have been unfavorable to 
the chinch bugs, and they have not occurred in injurious num¬ 
bers except over limited areas. We cannot, however, predict the 
weather with any certainty, and systematic measures against the 
pest should be taken. Plowing bugs under to a depth of at 
least six inches is an effective remedy, and may be resorted to in 
early summer wherever bugs are first found injurious, usually 
along the borders of fields or on high sandy spots. When small 
grain is harvested, stubble should be carefully examined, and if 
bugs are present in considerable numbers it should be plowed at 
once. Instances are given illustrating the effectiveness of this 
treatment. If in spring it seems likely that work will be too 
pressing to admit of much plowing immediately after harvest, fields 
of grain should be surrounded with strips of millet, on which the 
bugs will accumulate when migrating from the grain, a furrow or 
two being plowed outside the strip and thrown into the field to 
keep the bugs from passing. When all the bugs seem to have 
left the stubble the millet may be cut,—saved if worth it,—and 
the strip plowed, dragged, and thoroughly rolled as quickly as 
possible. Plowing in fall is effective wherever bugs are numer¬ 
ous; and previous scattering of straw, cornstalks, manure, and the 
like, tends to secure an accumulation of the insects. In order to 
gain the most from plowing, the surface of the soil must all be 
thrown to the bottom of the furrow, which can be done most 
effectually by the use of a jointer on the plow. Burning is 
sometimes preferable to plowing, if it can, by any device, be 
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thoroughly done. Grow those grain’s and grasses that will 
put forth the greatest expanse of leaf surface, as this, will lower 
the temperature of the ground and increase the moisture about 
the roots of the plants, thus creating conditions unfavorable to, 
the development of the bugs. Experiments with different varieties! 
of millet confirm this theory.. That the soil may be in a condi-| 
tion to grow vigorous crops, in many cases there must be more 
manuring and less cropping. Get spring crops in as early as 
possible, that the ground may be shaded before the young bugs 
hatch out. Neat farming, allowing no rubbish to accumulate,! 
is an important preventive measure. Kerosene emulsion, coal-tar, 
gas lime, etc., may be used when they seem, in a given case, 
likely to be of benefit, but the above-mentioned measures are con¬ 
sidered the most practical for farmers generally. Unity of action, 
whatever the expedient, is essential to the best results. 

Prairie Farmer, Sept. 1, 1888, v. 60, p. 566. War on Chinch 
Bugs. 

Farmers are becoming aroused to the necessity of concert oi 
action in combating the chinch bug. Wabash county has. organ 
ized for attack within the last week, and two more counties an 
ready for this measure. In Minnesota efforts are being made n 
the same direction. 

Prairie Parmer, Sept. 8, 1888, v. 60, p. 583. Weather and Cro} 
Notes. 

Price Co., Wis. Barley damaged by chinch bugs. Corn adja 
cent to wheat or barley injured. Dwight [Butler Co.], Net 
Spring wheat and corn damaged by chinch bugs. 

Forbes, S. A.—Salt for the Chinch Bug. (Farmers^ Beviev 
Sept. 12, 1888, v. 19, p. 580.) ‘ 

Beply to question and a newspaper clipping concerning salt fo 
the chinch bug. 

“I have not personally experimented with salt for the cliinc 
bug, the bulk of the evidence concerning this substance being s 
unfavorable to it that I have not thought it worth while.” 

Prairie Farmer, Sept. 15, 1888, v. 60, p.599. "Weather and Cro 
Notes. 

“The Missouri Board of Agriculture in. a recent report stat( 
that ‘the danger from chinch bugs has mainly passed away, witj 
only a moderate amount of injury.’ ” 

Indiana Farmer, Sept. 22, 1888, v. 23, p. 29. The Chinch Buj 

is here. 

Chinch , bugs by the thousand on our late sugar cane. 

. 
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Forbes, S. A.—The Chinch Bug. (An address delivered before a 
meeting of farmers at Belleville, Ill., Sept. 11, 1888, and re¬ 
ported for the Belleville Weekly Advocate, Sept. 28, 1888. )* 

The statistician of the U. S. Department of Agriculture esti- 
nates the loss in this State last year due to the chinch bug at 
ibout $12,000,000, a sum large enough to furnish bread to every 
nan, woman, and child in Illinois for an entire year. Becent 
ifforts at cooperation among farmers an encouraging sign, although 
‘the best time for action passed four years ago, when it became 
widen t that a chinch-bug outbreak was impending;” but demon¬ 
strate now that you cdn and will control this pest and you will 
tdd at least twenty per cent, to the value of every farm in South¬ 
ern Illinois. Points in life history are given; mode of hiber- 
lation, favorite food plants, those it does not attack, etc. The 
;mpty crusts of the last moult are often mistaken for dead 
•hinch bugs. The old hibernating bugs are nearly all dead by the 
niddle of June, and the winged form of the new generation begins 
o appear about July 1, It is commonly about sixty days after 
he laying of the egg before the winged insect appears, but as the 
‘ggs are laid at intervals during three or four weeks the bugs 
rom the first are several weeks old when the latest laid eggs are 
latching. The spring generation makes its way, chiefly on foot, 
rom ripening wheat to oats or corn, the last of the brood getting 
vings in August. The eggs for the second generation are laid 
>ehind the sheaths of the leaves at the base of the corn stalk or 
n the ground about the roots. Three broods are said to occur 
n the latitude of North Carolina, and a few possible examples 
>f a third brood have been noticed in Southern Illinois, but, 
iractically, the insect is two-brooded in this State. The varying 
lumbers of the chinch bug are chiefly due to climatic differences. 
Cheir bird and insect enemies are insignificant, but they are sub- 
ect to two fatal contagious diseases, one of them now apparent 
n Clinton and adjacent counties. “Their enormous numbers under 
avorable conditions are accounted for by their high rate of mul- 
iplication, a single female having the capacity to give origin dur- 
ng a single season, if all things are favorable, to about 90,000 
irogeny. Two hundred hibernating bugs may therefore produce 
.8,000,000 during the succeeding summer,—enough, if placed end 
o end, to make a file [twenty-]eight miles in length.” The proper 
sconomic procedure is first pointedly intimated by an account of the 
neasures to be employed if one would raise chinch bugs successfully 
md keep them up to the highest level of multiplication; and the 
subject is then dealt with directly by giving a practical account 
)f remedial and preventive measures. The hibernating season, the 
ime of attack on wheat in spring, and that of midsummer migra- 
ion from breeding ground, said to be critical periods in life his- 
ory of insect. Fire is the means of attack in the first instance, 
md late in fall or early in spring the torch should be carried to 

* This address was also made at Robinson, Crawford Co., at Louisville, Clay Co., and at Mt. 
armel, Wabash Co. ’ 
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headlands, thickets, borders of woods, etc. Wire fences or a 
stock law making fences generally needless would facilitate this 
measure. With regard to the second period we can only prepare 
for the attack. “We may refrain, as far as possible, from raising 
the favorite crops of the chinch bug—especially wheat, baney, 
and rye—with the double advantage of thus subjecting ourselves 
to little or no immediate injury, and of reducing the numbers 
of the bugs that infest one’s premises later.” In regard 
to wheat, however, the weight of much carefully accumulated 
evidence goes to show that while this is an indispensable pre¬ 
ventive measure, it will not, when bugs ,are. present in large 
numbers, greatly reduce them, since, not finding wheat or. rye, 
they will breed elsewhere. In Southern Illinois, under existing 
circumstances, this expedient must not be relied on to the exclusion 
of more active measures. (3) Raise clover generally as forage 
plant when cliinch-bug injury is imminent, as we have learned 
here that the grasses cannot then be relied upon for either meadow 
or pasture. (3) Use every means to increase and maintain the 
fertility of the soil, especially relying on the direct application of 
fertilizers to crops attacked or liable to injury. By this means 
have raised first-class crops of wheat, though ground wyas “enor¬ 
mously infested” by chinch bugs in the beginning of the season. 
(4) Clover or flax may be sowm on wheat in spring. (3) Sow- 
wheat early as a measure against chinch-bug injury—though this will 
of course "increase the liability to damage by the Hessian fly. 
(6) Sowing favorite food plants as lures or decoys is advised as an 
experiment. As bugs fly abroad in spring they w7ill be. almost 
certainly attracted to such growth for the deposition of their eggs, 
and may be destroyed there, with the young, by deep plowing and 
rolling, late in JMay or early in June. Later in the season the same 
ground might be sowed to millet or Hungarian, and the second 
generation be destroyed similarly to the first. Next, as to . meas¬ 
ures suited to the third critical period,—the time of .the midsum¬ 
mer migration. (1) The bugs may be almost certainly detained 
where they originated, or killed as they attempt to escape, by a 
narrow belt of coal-tar, mixed with ten per cent, of oil oi giease, 
poured into a furrow7 extending around the field and cleared of 
loose earth, or placed on a continuous belt of boards. This mixture 
will need to be renew7ed once in three or four days, and ^ for five 
applications along a line of forty rods will cost between Sl-50 and 
£2.00. The bugs which accumulate along the belt may be destroyed 
by hot water, kerosene, or some mechanical method. . Fields of 
corn may be protected against the first and wrorst in\ asion by such 
a barrier on the side next grain fields. (2) Such as enter th€ 
corn notwithstanding, may be killed there with kerosene emulsion 
According to some experiments made in Iowa the cost of appli¬ 
cation is about seventy cents per acre. (3) The fertilization oi 
corn in the hill has proven a considerable defence. (4) Lari} 
ripening varieties are of advantage, as they mature in advance oi 
injury by the second generation of bugs. “Other measures ar( 
a separation of crops liable to attack, plowing undei infestec 



irops,—to be left until after rains and then planted to some 
ate crop,—plowing or burning stubble immediately after harvest, 

3tc.” We must rely on no single measure, but “fight all along the 
ine.” Regard^ as especially valuable in the presence of an out¬ 
break, burning in fall and spring, the intelligent use of fer- 
jilizers, limiting the acreage of crops especially liable to injury, 
die use of lures, fencing with coal-tar mixture, and the use of 
;he kerosene emulsion on corn when it is invaded from the edge. 

Shelton, E. M.—Experiments with Wheat. (Experiment Station, 
Kansas State Agric. Coll., Bull. No. 4, Sept. 18SS, p. 43.) 

Infested wheat plots plowed under to the depth of eight inches 
May 9 and 10 and shortly afterwards harrowed and repeatedly 
rolled. Notwithstanding this thorough treatment “an enormous 
brood of young bugs hatched, a large proportion, apparently, reach¬ 
ing the surface and passing directly to the adjacent crops, which 
received great damage from them.” This brood did the only 
noticeable damage that occurred on the College farm by chinch 
bugs, though they were numerous and voracious. 

Forbes, S. A.—Note on Chinch-Bug Diseases. (Psyche, Sept.- 
Oct., 1888, v. 5, p. 110.) 

The two diseases that were apparently efficient in suppressing 
the chinch-bug outbreak of 188*2 (described in Kept. State Ent. Ill. 
1882) have not since, until this season, been distinctly recognized. 
Now, however, chinch bugs in Southern Illinois are being rapidly 
destroyed by them and by a third disease not hitherto recognized, 
due to a Botrytis. One of the first-mentioned diseases is caused 
by an Entomophthora, the other is due to a microbe (Micrococcus 
insectorum. Burrill) principally developed in the alimentary canal, 
and is freely cultivable by the processes usual in bacterial in¬ 
vestigation. Both the Botrytis and the Entomophthora finally 
imbed the insect in a white fungus. The former has been much 
the more abundant and destructive in Illinois, though apparently 
less so at present than the bacterial form. It seems likely that 
these diseases will soon suppress an outbreak which, in view of 
its continuity and destructiveness, probably has no parallel in 

the history of this insect. 

Farmers’ Review, Oct. 3, 1888, v. 19, p. 628. Sure Remedy for 
the Chinch Bug. (Quoted from Colman’s Rural World.) 

When you sow wheat in the fall, leave a strip fifteen or 
twenty feet all around the field, sowing it with millet the follow¬ 
ing spring. At harvest the bugs will settle in the millet; then 
early in the morning, while the dew is on, plow them under and 
drag and roll the ground thoroughly. The following method for corn 
is equally effective. With an iron rod and cotton cloth make a swab 
and saturate with coal oil; then set it on fire, and walking between 
the rows dash the flames alternately on each side about the stalks, 
near the ground, while the dew is on. “If there is wind, go against 
it so that the heat may not precede the flame and scare the bugs 
out of its reach; if it is calm, walk rapidly so that the heat will 
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not get ahead of you.” If the corn is waist high you can go 
over it several times without injury to the corn, and it will de¬ 
stroy all the bugs. 

Marten, -John.—Chinch-Bug Parasites. (Prairie Farmer, Oct. 6, 
1888, v. 60, p. 650.) 

Four species of lady bugs, the larva of a lace-wing fly, the 
many-banded robber, and a small gray spider are mentioned. 

S. A. Forbes.—Chinch Bugs. [ Abstract of communication to Sec¬ 
retary Mills, of the State Department of Agriculture.] (Prai¬ 
rie Farmer Oct. 6, 1888, v. 60, p. 650; Farmers’ Review, Oct. 
10, 1888, v. 19, p. 642.) 

States that chinch bugs are being rapidly carried away in 
every place lately visited in Southern Illinois, by one or two 
diseases, the same as those which heralded the disappearance of 
the chinch bug in Central Illinois in 18^2. One imbeds the body 
of the dead insect in a white fungus, the number of these 
“moldy” chinch bugs being so great in some fields that the ground 
is whitened as if by a flurry of snow. The other disease, recog¬ 
nizable only by experts, but more general and destructive, is a 
true germ disease, characterized by bacteria in alimentary canal, 
and has produced a very great diminution in numbers of chinch 
bugs where it prevails. 

Prairie Farmer, Oct. 13, 1888, v. 60, p. 666. The Chinch-Bug 
Parasite. 

Mr. William Bield, Washington Co., Mo., writes: “Chinch bags 
have suffered here from the fungus disease you speak of. I would 
judge they are badly used up.” 

Farmers’ Review, Oct. 17, 1888, v. 19, p. 658. The 1888 Wheat 
Crop. 

Wheat was damaged by chinch bugs in Indiana, Illinois, Iowa, 
Minnesota, Missouri, and Wisconsin' 

Forbes, S. A.— Chinch-Bug Diseases. (Farmers’ Review, Oct. 
31, 1888, v. 19, p. 692.) 

Reply to a letter of inquiry from editor. In addition to infor¬ 
mation given in the article in Psyche on the same subject (see 
.previous entry) the Botrytis and Fntomophthora diseases are said 
to propagate by means of minute dust-like spores (growing on the 
bodies of the dead insects) which are communicated to healthy brigs 
through their air tubes or by falling on their bodies. Nothing 
very positive can be said as to the usefulness of these diseases, 
but in 1865, in Northern Illinois, a chinch-bug army disappeared 
with a disorder that may have been identical with one of the fungus 
diseases lately observed; and in 1882 the bacterial affection noticed 
this year prevailed generally in the vicinity of Bloomington and 
Champaign (Ill.), the chinch bugs the following year being re 
duced to insignificance in those regions. No traces of diseases- 
were found in the extreme southern part of the State, and no 
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reports of tlieir appearance have come from Northern Illinois. 
Entomological observers report the diseases in Minnesota, Iowa, 
md Ohio. 

Lugger, Otto.—Fungi which Kill Insects. (Univ. of Minn., 
Coll, of Agriculture, Bull. No. 4, p. 37. Abstracts in Farm¬ 
ers’ Review, Nov. 14, 1888, p. 721; in Prairie Farmer,. 
Dec. 1, 1888. p. 778, and in Indiana Farmer, Nov. 17, 1888, 
p. 7.) 

Chinch bugs have done immense damage in Minnesota to the 
various cereals during the last three years, chiefly in the more 
southern counties. Owing to the dry warm summers of ’85, ’86, 
md ’87 they have increased steadily, extending westward and 
northward. In the spring of 1888, many bugs were killed 
n their winter quarters by cold and wet weather, but 
.arge numbers wintered on the slopes of the hills and formed 
’enters of distribution. The weather being generally favorable, 
:he first brood of bugs became quite numerous and destructive 
m the Experiment Station farm, and the second threatened dis¬ 
aster. Oats, rye, wheat, and some of our grass, were utterly de¬ 
stroyed. To protect the corn all the infested fields were sur¬ 
rounded by a six-inch board fence fitting snugly to the ground, 
he upper edge being painted from time to time with tar, -which 
prevented the insects from crossing. The famishing armies were 
trapped in holes drilled in the ground close to the fence. As 
ene hole was filled it was closed and another opened. These 
holes, being quite deep, were wet, and the chinch bugs within 
soon became the victims of a fungus disease which spread rap- 
dly to the fields and destroyed thousands, all showing the char¬ 
acteristic white mycelial threads and spores of the disease. The 
"ungus seems a true species of Entomophthora. The disease was soon 
checked by warm dry weather, but by artificially producing favorable 
londitions it was protracted for a time on a limited scale. (Specimens 
if the diseased bugs were placed in tight-fitting tin boxes and 
mailed to eighteen places in Southern Minnesota and the contents 
Frown into infested fields, apparently with good results, but it is 
aot certain that the disease may not have occurred spontaneously. 
However this may be, the disease has done its work, and it is 
not likely that the chinch bug will soon be a menace to our farm¬ 
ers. 

Marten, John.—Early History of the Chinch Bug in Illinois. 
(Prairie Farmer, Dec. 15, 1888, v. 60, p. 818.) 

First published notice of chinch bug in Illinois in Prairie Farm¬ 
er of 1845, which says it was in Tazewell, Will, and other 
counties in 1840. W. T. Shelby, Esq., of Olney, has lately in¬ 
formed our State Entomologist that it was in Edwards county in 
1828. 

i 



Comstock, J. H.—[The Chinch Bug.] (Introduction to Entomol¬ 

ogy, p- 210, fig.) | 

Short description of the adult with summary of life history and 
habits. Satisfactory means of preventing ravages yet to. be dis¬ 
covered. A few of the common remedial measures mentioned. 

Eorbes, S. A.—Relation of Wheat Culture to the Chinch Bug. I 
(Proc. 9th Annual Meeting of the Society for the Promo¬ 
tion of Agricultural Science, 1888, pp. 27-33.) 

Elaborate discussion of the effect of an increasing acreage of 
wheat on chinch-bug increase. Data derived from reports of 
township assessors for 1886-87, and from replies by assessors 
to circular of inquiry. Separate tabulation and discussion for 
Southern, Western, Central, Eastern, and Northern Illinois, and 
for the whole State. General conclusion: the cliinch-bug injury 
increases, broadly speaking, with increase of wheat area. Final 
conclusions postponed until data have been more thoroughly 

studied. 



ERRATA, 

Page 1, third foot note, for 5 and 6, read 3 and 4. 
Page 22, lines 22 and 23, for excessive, read successive; foot-note, for 37 read 33. 
Page 29, foot-note, for 13, 19, 22, read 11, 17, 20, respectively. 

Page 32, line 9, for 11 read 9. 
Page 35, foot-note, for 11 read 9. 
Page 36, line 16, for January read June. 
Page 4“, line 12 from bottom, for bacilus read bacillus. 
Page 51, line 22, for persicarium read persicaria. 
Page 51, line 18, for abundant read abandoned. 
Page 58, line 1, strike out hyphen. 
Page 60, line 6 from bottom, insert comma after rariosus. 
Page 65, last line long primer, for 46 read 45. 

Page 66, lines 1 and 2, after ochreus strike out interrogation point and “with great misgiving as 
to its species”; line 3, for Phragmites read Scirpus. 

Page 72, line 18, for Historie read Ilistoire; line 24, for Ed. Le Conte read Le Conte’s edition. 
Page 76, line 14, for circular read semi-circular. 

Page 85, for Southern read Central. 
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A 

equalis, Sphenophorus, 60. 
igrotipennella, Anaphora, 98. 
\grotis bicarnea, 87. 

clandestina, 85. 
gladiaria, 89,90. See under Cutworm, Clay- 

backed, 
herilis, 89. 
morrisoniana, IX,84,85,89,90. 
saucia, 93. 
subgothica, 85,88,90. 
vestigialis, 90. 
ypsilon, 85,93. 

Alfalfa, injury to, by meadow maggots, 79. 

Ambrosia, 51. 
American Entomological Commission, Bulletin, 

cited, 32. 
Entomologist cited, 32. 
Naturalist cited, 59,60,62. 
Philosophical Society, Proceedings, cited, 

59,60,61,62,63. 

Anaphora agrotipennella, 98. 
Anatis 15-punctata, injury to cherries, XI. 
Ant, White, injuries by, XIII. 
Anthers as food of Rhynchites hirtus, 76. 
antiqua, Sphenophorus, 61. 
Aphis maidis, XII. 
trcanella, Pseudanaphora, X,98. 
arctica, Hadena, 97. 
Army Worm, IX. 
Arsenic for Chinch Bug, 41,56. 
Arsenical poisons for Chinch Bug, 42. 

for Codling Moth, X. 
method of field application, X. 

Atkinson, Geo. F., 37. 
on kerosene emulsion for the Chinch Bug, 38. 

B 

Bacteria, 45,46. 
Bacterial disease of chinch bug, 45,46,56. 
Balaninus uniformis, food of, 77. 
Bariey,injury to, by Sphenophorus parvulus,63. 
Bartley, Samuel, 35. 

on ditching as measure against Chinch 
, Bug, 53. 
on kerosene emulsion for the Chinch Bug,39. 

Bean, injury to, by Clay-backed Cutworm,91,92. 
by cutworms, 84. 
by Dingy Cutworm, 88. 

bicarnea, Agrotis, 87. 
bicolor, Rhynchites, 75. 
bicornis, Tipula, 78,79,80,81. 
Bidens, 51. 
Bill Bug, Clay-colored, 59,69. 
Bill bugs, 58. 
Birds as enemies of Sphenophorus, 71,72. 
Black-throated Bunting feeding on Sphenoph¬ 

orus, 71. 
blanda, Systena, XT. 
Blissus leucopierus, 1. See Chinch Bug. 
Blister beetles, effect of steam upon, 43. 
Blue Grass, 54,76,79.83,96. 

injury to, by meadow maggots, 79,83. 
Bolin, J. O., on meadow maggots, 83. 
Borer, Plum, LX. 
Boston Society of Natural History, Proceedings, 

cited, 89. 
Botrytis, parasite of Chinch Bug, 46,48,49,56. 
Braconidae, parasites of Greasy Cutworm, 93. 
Bristly Cutworm, 95. 
Bristow, Dr., on kerosene emulsion for the 

Chinch Bug, 38. 
Bronzed Cutworm, 85. 
Brown Thrush feeding on Sphenophorus, 71. 
Bruner, Lawrence, Report on the Season’s Ob¬ 

servations in Nebraska cited, 50. 
brunnea, Parandra, 49. 
Buckwheat, Wild, infested by Chinch Bug,50,56. 
Buhach for Chinch Bug, 42,56. 
Bulletin of the American Entomological Com¬ 

mission cited, 32. 
Illinois State Entomologist's Office cited, X, 

34. 
Illinois State Laboratory of Natural History 

cited, 71. 
Iowa Agricultural College cited, 33. 
Kansas Agricultural Experiment Station 

cited, 45. 
U. S. Department of Agriculture cited, 33. 

Department of Agriculture, Division of 
Entomology cited, 37. 

Geological Survey cited, 89. 
Bunsen, George C., on steam for C lunch Bug, 42. 
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Burning for Chinch Bug, 53. 
for Sphenophorus, 72. 
stubble for Sphenophorus robnstus, 71. 

sculptilis, 62. 
Burrowing Web Worm, IX,98. 

description of imago, 100. 
description of larva, 99. 
injury to Corn,98. 

C 

Cabbage, injury to, by meadow maggots, 79. 
by Spotted Cutworm, 86. 

Worm, European, IX 
Camo'genes mortipennella, X,101. 
Cactophagus, 59. 
Calandridse, 58. 
callosus, Sphenophorus, 60. 
Canadian Entomologist cited, 60,62,98,101. 
carious, Sphenophorus, 58,60,64,67,68,71. 
Carter, Joseph, on Sphenophorus placidus, 71. 
Catbird feeding on Sphenophorus, 71. 
Cat-tail,food plant of Sphenophorus pertinax, 60. 
Cherries, injury to, by Lady Bug, XI. 
Chester, E. E., on sowing timothy with wheat 

as protection against Chinch Bug, 52. 
Chickens feeding on Sphenophorus, 71. 
Chinch Bug, IX, X,XII. 

barriers to migration of, 43,56. 
coal-tar, 43,56. 

and oil, 43,56. 
breeding in Oats, 51,54. 
contagious diseases of, 2,40,45,56. 
early occurrence of, in Illinois, 50. 
effect of, on grain and corn, 50. 
effect upon, of abandoning corn as a crop, 5. 

of the abandonment of wheat culture, 
6,55. 

of the successive abandonment of corn 
and wheat, 6. 

food experiments with, 50. 
influence of excessive drouth upon, 5. 
injury, collection of data concerning, 8. 

comparison of the crops for 1886 and 
1887 with reference to, 21. 

experiments with fertilizers to support 
crop against, 35. 

general remarks upon the tables exhibit¬ 
ing degree of, 10. 

relations of the area of wheat and other 
crops to, 7. 

study of data concerning, 9. 
to all crops combined, compared with 

average of each, 22-32. 
to corn as compared with acreage in 

wheat and other grains, 11-16. 
to grass as compared with areas in wheat 

and other crops, 16-18. 
to meadow, 51. 
to small grain, corn, and grass, reported 

by townships, 1887, 3,4. 
as compared wiih the area in wheat 

and other crops, 19-21. 

Chinch Bug, miscellaneous notes and observa¬ 
tions upon, 50. 

Negro Bug associated with the, 51,57. 
oviposition of, in midsummer, 51. 
precaution in burning out, in spring, 53. 
secondary effects upon, of the abandonment 

of wheat, 6. 
sowing timothy with wheat as protection 

against, 52. 
starvation experiments, 45,56. 
studies on the, 1-57. . • 

summary and conclusions, 53. 
successful defence of corn against, 53. 
summary of current opinion respecting 

wheat culture and the, 32. 
Chocolate-striped Cutworm, description of larva, 

87. 
cicatricosus, Sphenophorus, 60. 
Cincinnati Society of Natural History, Journal, 

cited, 59. 
clandestina, Agrotis, 85. 
Clay-backed(Cntworm, IX,85,89. See Cutworm, 

Clay-backed. 
-colored Bill Bug, 59, 69. 

Clover, injury to. by Clay-backed Cutworm, 90, 
91,92. 

by Dingy Cutworm, 88. 
by meadow maggots, 79,S2. 
by tipulid larva, XI. 

White, injuryr to by Western Striped Cut¬ 
worm, 89. 

Club Rush as food plant of Sphenophorus 
ochreus, 58,66,69. 

Coal-tar as barrier to migration of Chinch Bug, 
43,56. 

and oil or grease as barrier to migration of 
Chinch Bug, 43,56. 

emulsion for Chinch Bug, 41,56. 
water, effect on corn, 40. 

for Chinch Bug, 40,56. 
Codling Moth, spraying apple-trees to protect 

fruit from, X. 
Coleoptera of North America, checklists, cited, 

59. 
Coleus, effect of steam upon, 43. 
communis, Phragmites, 58. 
Comstock, J. H., on Sphenophorus pertinax,60. 

robustus, 60. 
sculptilis, 61,62. 

concavus, Lixus, 76. 
Conotrachelus nenuphar, feeding habits of, 76. 
Contagious disease of Chinch Bug, 2,40,45,56. 
Cornnelsena pulicaria, 51. 
Corn, 54. 

as food of Tenebrioides mauritanica, XI. 
Bill Bugs, 58-74. See under Sphenophorus 
frenching of, 62. 
injury to, by Burrowing Web Worm, X,98, 

100. 
by Chinch Bug, 3,4,11-16. 
by Clay-backed Cutworm, S4. 90,91,92. 
by cutworms, 84. 
by Dingy Cutworm, 88. 
by Greasy Cutworm.. 85,93. 



lorn, injury to—Continued. 
by Yellow-headed Cutworm, 97. 
by Glassy Cutworm, 96. 
by Root or Grass Web Worms, IX. 
by Splienophorus, 58-63. 

carlosus, 60,71. 
ochreus, XII, 58,70. 
parvulus, 63. 
pertinax, 60. 
placklus, 62,71. 
robustus, 60,69,71. 
sculptilie, 61,62. 

. plant, effect of steam upon, 42. 
of tar water upon, 40. 

Root Louse, XII. 
successful defence of, against Chinch Bug, 

53. 
Jorrespondents, Agricultural, on Cutworms,91. 
Jorrosive sublimate for Chinch Bug, 42,56. 
Corson, George, 36. 
sostipennis, Sphenophorus, 64,67,68. 
Crambus exsiccatus, IX. 

fuscicostellus, IX. 
zeellus, IX. 

Crane-flies, 78. 
crus-galli, Panicum, 52. 
Cultivator, The, cited, 61. 

and Country Gentleman cited, 62. 
Curculio, Plum, experiment to determine feed¬ 

ing habit, 76. 
Cutworm, Bristly, 95. 

description of larva, 96. 
Bronzed, 85. 
Chocolate-striped, description of larva, 87. 
Clay-backed, IX, 85,89. 

description of larva, 92. 
disease of, 91. 
habits and life history, 90. 
injury to Beans, 84,91. 

to Clover, 90,91. 
to Corn, 84,90,91. 
to Onions, 84. 
to Strawberry, 84. 
to Sweet Potato, 84,91. 

literature, 89. 
parasites, 93. 

Dingy, description of larva, 88. 
injuries to Beans, Clover, Corn, Mead¬ 

ows, Strawberries, Sweet Potatoes, and 
Wheat, 88. 

Glassy,96. 
injury to Corn, 96. 

Greasy, injury to Corn, 85,93. 
parasites of, 93. 

Pink-backed, 94. 
description of larva, 95. 

Spotted, number of broods,and food plants, 
86,87. 

Variegated, 93. 
injury to Sweet Potatoes and Tomatoes, 

94. 
description of larva, 94. 

Western Striped, found on leaves of White 

< hi, worm—Continued. 
Clover and Water-melon and on roots of 

Clover, 89. 
W-marked, description of larva, 85. 
Yellow-headed, description of larva and 

mention of injury to Corn, 97. 
Cutworms, IX. 

Agricultural Correspondents on, 91. 
injury to Beans, Corn, Musk-melon, Oats, 

Onions, Potato, Strawberry, Sweet Potato, 
and Water-melon, 84. 
Notes on, 84-97. 

Cyperus strigosus as food plant of Sphenopho- 
rus cariosus, 68. 

D 
devastatrix, Hadena, 96. 
differentialis, Pezotettix, XIII. 
Dingy Cutworm, 88. See Cutworm, Dingy. 
Diseases of Chinch Bug, bacterial, 45,46,56. 

cultures from, 47,56. 
contagious, 2,40,45,56. 
entomophthorous, 48,56. 

culture experiments, 56. 
items concerning distribution and ac¬ 

tivity of, 46,49. 
weather favorable or unfavorable to, 49. 

of Clay backed Cutworm, 91. 
of European Cabbage Worm, IX. 

Ditching as measure against Chinch Bug, 53, 56. 
Dodge, J. R., computation of loss by Chinch 

Bug in Illinois in 1887, 1. 
Duffy, Wm. M., on meadow maggots, 83. 
dumetorum, Polygonum, 50,56. 
Durv, Charles, paper, cited, 59. 

E 
Egyptian insecticide for Chinch Bug, 42, 56. 
EmpOsa parasitic in body of Chinch Bug, 45,46. 
Entomophthora parasitic in body of Chinch 

Bug, 45, 48,49,56. 
Epicterus imbricatus, food of, 76. 
Epicauta, effect of steam upon, 43. 
European Cabbage Worm, IX. 
Euzophera semifuneralis, IX. 
exsiccatus, Crambus, IX. 

F 
Farmers' Review cited, 32,33,91. 
femur-rubrum, Pezottettix, XII. 
Fernaid, C. II., on Csenogenes mortipennelia, 

101. 
Fertilization as measure against Chinch Bug, 

35,39,55,60. 
Fertilizers, 35,39,55,60. 
Field Sparrow feeding on Spenophorus, 71. 
Fitch, Asa, on Sphenophorus sculptilis, 61. 

on wheat culture and the Chinch Bug, 32. 
Report as State Entomologist of New York 

cited, 32. 
flavipes, Termes, XIII. 
Flax, 58. 

raising, as measure against Sphenophorus 
ochreus, 71. 

Flea Beetle, Pale Striped, XI. 



Negro Bug, XII,51,57. 

flexuosus, Sphenophorus, 60. 

fluviatilis, Scirpus, 58,66,68,69. [See Errata.] 

Forage plants, 79. 

Forbes, S. A., Bulletin of the Office of the State 

Entomoiogist of Illinois, cited, X,34. 

circular on the Chinch Bug, cited, 34. 

on kerosene emulsion for the Chinch Bug, 

37. 
on meadow maggots, 79. 

on wheat culture and the Chinch Bug, 33. 

on Sphenophorus ochreus, 58. 

parvulus, 63.' 
Report as State Entomologist of Illinois. 

See under Report. 

Foxtail Grass as food plant of Sphenophorus 

ochreus, 70. 

Frenching of corn, 62. 
Fumago as food of Balaninus uniformis, * < • 

Fungi, parasitic, 40,45,77. 

fuscicostellus, Crambus, IX. 

G 

Gas-lime for Chinch Bug, 41,56. 

water for Chinch Bug, 41. 
Geddes, Gamble, on Sphenophorus sculptilis,61. 

Germar, E. F., 60. 

gladiaria, Agrotis, 89,90. 
Glassy Cutworm, 96. See Cutworm, Glassy. 

Glover, Townend, on injury by Corn Bill Bugs, 

59. 
on injury by Sphenophorus cariosus, 60. 

on meadow maggots, 78. 

on Sphenophorus, 71. 

cariosus, 71. 

Grain, small, injury to, by Sphenophorus par¬ 

vulus, 69. 
stored, injury to, by Tenebrioides mauri- 

tanica, XI. 

Grass, Blue, 76,79,83,96. 
Foxtail, asj food plant of Sphenophorus 

ochreus, 70. ( 
Hungarian, eggs of Chinch Bugs on roots 

of, 52. 
injury to, by Burrowing Web Worm, 100. 

by Chinch Bug, 3,4,16-18. 
by Chocolate-striped Cutworm, 88. 

by Clay-backed Cutworm, 90,91. 

by Epicserus imbricatus, 76. 

by Meadow Maggots, 78,79,82. 

by Sphenophorus parvulus, 69. 

sculptilie, 61. 

Pigeon,76. 

Web Worms, IX. 

Grasshoppers, X, XII. 

effect of steam upon, 43. 

eggs of, eaten by Spotted Cutworm, 87. 

injury to meado\vs and orchard, XII. 

to wheat, X. 
Greasy Cutworm, 93. See Cutworm, Greasy, 

injury to Corn, 85,93. 

Grote, A. R., Check List of North American 

Moths cited, 90. 

on Clay-backed Cutworm, 89,90. 

Guano for Sphenophorus pertinax, 6 '. 

Gyllenhal, L., 60,63. 

H 

Hadena arctica, description of larva, and men-! 

tion of injury to corn, 97. 

devastatrix, 96. 

Hagen, H. A., on Tipulabicornis, 80. 

Hamilton, John, on Sphenophorus pertinax,60. 

placidus, 62. 

Hand-picking for Sphenophorus sculptilis, 61. 

Harrington, W. H., paper, cited, 59. 

Harris, T. W., Insects Injurious to Vegetation] 

cited, 78. 

Hart, C. A., Key to Illinois Species of Sphe¬ 

nophorus, 63. 

Helianthus as food plant of Lixus concavus, 76 

of Spotted Cutworm, 87. 

Helms, Frederick, on burning for Chinch Bug, | 

53. ; 

herilis, Agrotis, 89. 

Hessian Fly, IX,X,54. 

effect of drouth upon, X. 

in experimental sowings, X. 

hirtus, Rhynchites, 75. 

Horn, G. II., paper, cited, 59,60,61,62,63. Seej 

LeConte and Horn. 

Howard, L. O., on Sphenophorus robustus, 69. | 

on wheat culture and the Chinch Bug, 33. 

Bulletin on the Chinch Bug, cited, 37. 

Hubbard and Schwarz, paper, cited, 59. 

Hultgren, F., on kerosene emulsion for the 

Chinch Bug, 38. 

Hungarian Grass, eggs of Chinch Bugs on rook] 

of, 52. 

Hunt, T. F., paper, cited, 60,62,63. 

I 

Illinois, Bulletin of the Office of the State En 

tomologist of, cited, X,34. 

State Entomologist of. Reports, cited, 1,32.1 

37, 45,61,78. 
Horticultural Society, Transactions, 

cited, 33. 
State Laboratory of Natural History.i 

Bulletin, cited, 71. 

imbricatus, Epicserus, 76. 

Insecticides: arsenic, 41,56. 

arsenical poisons, X, 42,76- 

buhach, 42,56. 

coal-tar emulsion, 41,56. 

water, 40,56. 

with oil or grease, 56. 

corrosive sublimate, 42,56. 

Egyptian insecticide, 42,56- 

gas-lime, 41,56. 

water, 41. 

guano, 60. * 

kerosene, 39. 
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Insecticides: kerosene—Continued. 
emulsion, XI,37,40,55. 

mixed with fertilizers, 39. 

with sand, 62. 

land plaster, 60. 

lime, 61. 

lime water, 41,56. 

lobelia water, 40,56. 

London purple, 42,56,72. 

Paris green, 42,56,72. 

poisons, arsenical, 42,76. 

quicklime, 60. 

steam, 42,43,56. 

tobacco water, 39,56. 

turpentine emulsion, 41,56. 

integrifolium, Silphium, 75. 

interstitialis, Sphenophorus, 60. 

Iowa Agricultural College, Bulletin, cited, 33. 

Iris versicolor, as food plant of Mononychus 

Yulpeculus, 77. 

J 

Johnson, B. F., on Sphenophorus cariosus, 71. 

Journal of the Cincinnati Society of Natural 

History cited, 59. 
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Kansas Academy of Science,Transactions, cited, 

59. 

Agricultural Experiment Station, Bulletin, 

cited, 45. • 

Kellicott, D. S., on Sphenophorus costipennis, 

68. 
pertinax, 60,68. 

Kelly, J. A., on sowing timothy with wheat as 

protection against Chinch Bug, 52. 

Kerosene emulsion for Chinch Bug, 37,40,55. 

for White Grub, XI,40,55. 

mixed with fertilizers, as measure against 

Chinch Bug, 39. 

with sand, for Sphenophorus sculptilis, 

62. 

L 

lacustris, Scirpus, 68. 

lanceolata, Plantago, 51. 

Land plaster for Sphenophorus pertinax, 60. 

larvalis, Sphenophorus, 60. 

latifolia, Typha, 60. 

Lawns, injury to, by Root Web Worms, IX,XI. 

Leather Jackets, 78-83. 

LeBaron, Wm., on wheat culture and the 

Chinch Bug, 32. 

LeConte, J. L., papers, cited, 59,60,61. 

LeConte and Horn, Classification of North 

American Coleoptera cited, 59,63. 

leucopterus, Blissus, 1. See Chinch Bug. 

Light-traps for White Grub, XI. 

Lime for Sphenophorus sculptilis, 61. 

Lime water for Chinch Bug, 41,56. 

Lintner, J. A., on Sphenophorus sculptilis, 

61,62. 

Lintner, J. A., Report as State Entomologist of 

New York, cited, 59,62,70,75,78. 

Lixus concavus, food of, 76. 

terminalis, 76. 

Lobelia as food plant of Spotted Cutworm, 87. 

water for Chinch Bug, 40,56. 

London purple for Chinch Bug, 42,56. 

for Sphenophorus, 72. 

Lugger, Otto, 49. 

on Sphenophorns sculptilis, 62. 
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McNeely, A. J., on Clay-backed Cutworm, 90. 

maidis, Aphis, XII. 

Mamestra meditata, description of larva, 94. 

renigera, 95. 

description of larva, 96. 

Maple plant lice, effect of steam upon, 43. 

Marten, John, 48,52. 

observation on Parandra brunnea, 49. 

mauritanica, Tenebrioides, XI. 

Meadow Maggots or Leather Jackets, The, 78-8S 

description, 80. 

food experiments with, 82. 

injury to meadows, 78,79,82. 

life history and injuries, 81. 

literature, 78. 

remedies, 83. 

worms, 78. 

Meadows, XI. 

injury to, by Chinch Bug, 51,54. 

by Dingy Cutworm, 88. 

by grasshoppers, XII. 

by root web worms, IX. 

by meadow maggots, 78,79,82. 

meditata, Mamestra, 94. 

melanocephalus, Sphenophorus, 64. 

Melon,injury to, by Pale Striped Flea Beetle,XI. 

Metamasius, 59. 

Meteorus, parasite of Cl ay-backed Cutworm, 93. 

Millet, injury to, by snout, beetles, 58. 

by Sphenophorus ochreus, X1I,58. 

minimus, Sphenophorus, 65. 

Miscellaneous Essays on Economic Entomology 
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Missouri, State Entomologist of, Report, cited, 

32,61,78. 

Mononychus vulpeculus, food of, 77. 

Morrison, II. K.,on Clay-backed Cutworm,89,90. 

morrisoniana, Agrotis, IX,84,85,89,90. 

mortipennella, Caenogenes, X,101. 

Murtfeldt, M. E., on Anaphora agrotipen- 
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Musk-melon as food plant of cutworms, 84. 
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Nelson, Elijah, 50. 

nenuphar, Conotrachelus, 76. 

Nephelodes violans, 85. 



"New York Agricultural Society, Report, cited, 

61. 

State Entomologist of, Reports, cited, 32,59, 

62,70,75,78. 

Notes on Cut.vorms, 84-97. 
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injury to, by Clay-backed Cutworm, 90,92. 

by cutworms, 84. 

by snout beetles, 58,63. 

by Sphenophorus parvulus, 63. 
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ochreus, Sphenophorus, 58,59,63,66,67,68,69,71. 
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Onion as food plant of cutworms, 84. 
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cited, 59. 

Over, William, on disease of Chinch Bug, 48. 
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Packard, A. S., Guide to the Study of Insects, 
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Pale Striped Flea Beetle, XI. 

Panicum crus-galli, chinch bugs’ eggs upon 

roots of, 52. 

Parandra brunnea parasitized by Botrytis, 49. 

Parasites of Clay-backed Cutworm, 93. 

of European Cabbage Worm, IX. 

of Greasy Cutworm, 93. 

Parasitic fungi, 40,45,77. 

Paris green for Chinch Bug, 42,56. 

for Sphenophorus, 72. 

parvulus, Sphenophorus, 58,59,63,65,67,69,71. 

Pear as food plant of Epicaerus imbricatus, 76. 

pennsylvanicum, Polygonum, 76. 

persicaria, Polygonum, 51. 

pertinax, Sphenophorus, 58,60,64, 67,68. 

Peyton, R. S., on kerosene emulsion for the 

Chinch Bug, 39. 

Pezotettix differentials, XII. 

femur-rubrum, XII. 
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Proceedings, cited, 60,61,90,100. 

Phragmites. Erratum. See Scirpus. 

communis as food plant of Sphenophorus 

ochreus, 58, 69. 

Pieris rapae, IX. 

Pigeon Grass, 76. 

Pink-backed Cutworm, 94. 

description of larva, 95. 

placidus, Sphenophorus, 58,62,65,67,68,70. 

Plant lice, maple, effect of steam upon, 43. 

Plantago lanceolata, 51. 

Plantain, 51. 

Plaster, land, for Sphenophorus pertinax, 60. ’ 

Plowing under as measure against Chinch Bug, 

45,62. 

Plum as food plant of Plum Curculio, 76. 

Borer, IX. 

Curculio, food experiments with, 76. 

Poisons. See under insecticides, 

arsenical, for Codling Moth, X. 

for Plum Curculio, 76. 

method of field application, X. fl 
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Sir: I have the honor to transmit herewith my sixth report 
as State Entomologist of Illinois,—the seventeenth of the 
series from the office,—presenting such part of the results of 
our work during the years 1889 and 1890 as are now in con¬ 
dition for final report. 

Respectfully submitted, 
S. A. Forbes, State Entomologist. 
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GENERAL RECORD FOR 1889 AND 1890. 

The most noteworthy events of the entomological record for 
the years 1889 and 1890 are the almost complete disappear¬ 
ance" of the worst outbreak of the chinch bug in our history, the 
*apid, enormous, and very destructive development of the grain 

1/Ouse,—an insect hitherto scarcely known to our agricultural 
jopulation,—and the discovery in Illinois of a European fruit 
jest, the fruit bark beetle, which has already done considera- 
ible injury to stone fruits here, and will probably do much more 
inless promptly dealt with. 

In my last Report, I remarked concerning the chinch bug, 

page 1,) that “evidences of the disappearance of this outbreak 
are now beginning to accumulate;’' and (page 2) “The recent 
vide-spread appearance of three destructive contagious diseases 
af the chinch bug, and a consequent diminution of its numbers, 
uakes it seem at last unlikelv that anv extraordinary loss will 
ollow next year in the territory which has been so long in- 
ested.’' Later that autumn the vast destruction of chinch bugs 
ay disease was unmistakable, and the events of the next season 
oil owed in accordance with the expectations above expressed, 
tfter a brief period of alarm in spring, in here and there a 
ocality, the number of chinch bugs diminished very rapidly, 
md by the end of the summer scarcely one could be found in 
listricts where they had practically overrun the country a< little 
ess than a year before. The crops of the infested region in 
L889 were, in fact, the best known there for many years. The 
summer of 1890 has been very dry, however, and this fall there 
ias again been seen in some parts of Clinton, Washington, St. 
Jlair, Jersey, Greene, Pike, and Montgomery counties, evidence 
}f possible trouble by the chinch bug in the near future*. Some 
small damage was also done in Northern Illinois, if I may judge 
tom a single report each of injury from Stephenson and Lee. 
the possible economic use of the spontaneous diseases of this 

* From the Held notes of an assistant, sent on an entomological trip the latter part of 
October, 1890, it appears that chinch bugs were present near Carlyle, Clinton county, in 
.onsiderable numbers late in the season, some damage to corn having been reported. Ai 
he date of this visit, October 28, a few were found in corn fields and a few were seen in 
growing rye, but more under rails and about corn shocks. At Nashville, In Washington 
sounty, chinch bugs Were not commonly noticed until after wheat harvest, when a little 
lamage to corn by them was reported in the neighborhood of the town. Two hours’ search 
n corn fields yielded about one hundred bugs, found behind the sheaths of the greener 
'talks. At Jerseyville a few had been noticed after harvest, and at Roodhouse and Griggs- 
'ille they were said to have been quite numerous, although it was not certain that they had 
lone any material damage. 
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insect, so helpful under conditions favorable to their develop¬ 
ment, has made it seem worth while to treat them at some 
length in this Report. 

Closely following upon this temporary relief of the cerea] 
crops from the worst of their hitherto generally known insect 
enemies, came an attack upon small grain by a species of Aphk 
or plant louse, well enough known to entomologists as a 
European importation of long residence here, but rarely observed 
by farmers in Illinois. This grain louse or oat louse. 

Siphonophora avense, (Plate II., Fig. 2 and 4,) began to at 
tract attention in 1889, not long after wheat harvest, when 
first in Southern and then in Central and Northern Illinois, it 
appeared in innumerable myriads on the leaves and heads of grow 
ing and ripening wheat, seriously threatening the crop, which, u{ 
to that time, had been an unusually promising one. Seasonable 
rains and favorable weather generally so sustained the grair 
plant under this attack that, as a rule, no appreciable loss 
resulted either to wheat or oats, except on thin and some 
what exhausted soils; and with the end of the wheat harvesl 
the louse practically disappeared for the season. The follow¬ 
ing year, however, it reappeared early in Southern anc 
Central Illinois as an oats insect, and the weather being 
now as unfavorable in the southern part of the State as 
it had been favorable the year before, the worst injury was 
inflicted upon agriculture ever done in Illinois by any plani 
louse species. Many hundreds of fields of oats in the sou then 
part of the State were completely destroyed while the plants 
were a few inches high; but farther north the numbers of th< 
insects were fewer and the weather was more favorable, so thai 
little or no harm resulted. 

A second species of grain louse (Toxoptera gramhium), re 
ported by Dr. Riley* as particularly destructive in Missouri anc 
Southwestern Illinois, has occurred in our observations onb 
occasionally and in small numbers with Siphonophora a vena 
in the central part of the State. 

The fruit bark beetle (Plate I.) was first detected by us in tb 
summer of 1888 at Albion, in Edwards county, and an articl 
presenting existing knowledge of the spebies was read before th 
State Horticultural Society at its meeting in that year an< 
published in its annual Transactions. Upon this followed ; 
general report of its presence, previously unsuspected, through 
out a large part of the most important fruit-growing region o 
the State, and it is now evident that this insidious insect ha 
been some time at work, has apparently already done mucl 
harm, and threatens far greater in a region where fruit cultur 
is rapidly expanding and has already become the dominant ir 
terest. A full account of this matter is given later. 

The Hessian fly has exhibited its usual susceptibility t< 
weather conditions, increasing in number with the comparative! 

* “Insect Life,” Vol. III., p. 126. 
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favorable seasons of the two years just past, so that it now 
appears likely to clo considerable injury to the coming crop. 
The peculiarity of its recent history is the extension of its area 
of destruction northward, throughout the greater part of 
[Central Illinois. It has made, in fact, its first appearance for 
many years in a region where it is so little known as rarely to 
be recognized by the suffering farmers. A statement widely pub¬ 
lished by the daily press throughout the country in the summer 
of 1890, to the effect that the wheat of Illinois had been 
lattacked by a species of saw fly previously unknown, proved 
to be founded upon the presence of the Hessian fly, not recog¬ 
nized by those with whom the report originated. 

The American plum borer, (Plate II., Fig. 1, 3, and 5,) 
of whose discovery bare mention was made in my last Report 
(page IX), known then only from Sangamon county, is shown 
by our recent observations to occur also in Southern Illinois, 
as is shown elsewhere in my article on that species. 

The scale insect of the grape (Aspidiotus uvw), (Plate III., 
Fig. 1 and 2,) published hitherto only from Vevay, Indiana, 
and from Florida*, occurs abundantly in the vineyards of Pulaski 
county, and possibly elsewhere in the older grape-growing re¬ 
gions of the State. At Villa Ridge it seems to have done 
considerable damage and must evidently receive attention lest 
it become a wide-spread pest. 

A new corn root worm, Diabrotica V2^]mnctata, (Plate III., 
Fig. 3,) allied to the one now fairly well known to the agri¬ 
cultural public (D. longicornis), but differing materially in life 
history, was found locally very destructive to corn in Morgan 
county in 1889, and has since been shown to occur in smaller 
numbers as a corn insect in other parts of the State. 
The adult beetle from which this larva comes is a verv 
common insect, feeding most freely on plants of the squash 
family!, and much injury to corn hitherto unnoticed or 
misunderstood is very probably to be attributed to this 
root worm. The time at which the eggs are laid and the 
other particulars of its annual development make it impos¬ 
sible to check it by the simple expedient of rotation found 
completely effective for its ally. The first lot of specimens 
obtained from near Jacksonville, showed that it is subject to a 
bacterial disease, doubtless contagious, which turns the larva 
red,—a fact of some promise as respects this root worm, and 
of possibly still greater significance as an economic resource 
against the more destructive D. longicornis. 

*Rep. Ent. U. S. Dept. Agr., 1880, p. 310, and 2d Rep. Cornell Univ. Exper. Station 
(1882-83), p. 71. 

+ Also frequently on corn leaves. 
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Much attention lias been called of late to certain root galls 

of trees and shrubby plants, and to the root-rot of softer 
plants of herbaceous growth—effects which are now known to 
be caused by minute slender worms of the same family to 
which the vinegar eel belongs (Anguillulidse). Important 
articles have been published on these animals by Prof. Atkinson, 
of the Alabama Agricultural Experiment Station,* and by 
the Division of Entomology at Washington.f The occurrence in 
Illinois of a species most injurious lias been noticed during the 
last two vears. It infests here hot-house plants of various 
kinds, and also garden vegetables, especially the root crops— 
radishes, beets, and the like. 

In my last report I made mention of a very extraordinary 
outbreak of cutworms, which were during the years 1887 and 
1888 more numerous probably than ever before during the his¬ 
tory of the State; and now, consistently with the usual order 
of events entomological, I have to note the unusual scarcity of 
cutworms during the vear just past and the enormous preva¬ 
lence of disease among them, such that eighty per cent, of our 
breeding-cage experiments came to naught on account of the 
death of the worms from spontaneous disease. Absence from 
the office prevented my studying this interesting occurrence, and 
I can only surmise from the general appearance of the cut¬ 
worms, as reported to me, that the difficulty was bacterial. 

The woolly bark louse of the maple (Plate III., Figs. 4 and 
5) which frequently converts the commonest shade tree of our 
towns into a disgusting nuisance, was last with us in the year 
1885, when its periodical outbreak was suppressed as usual by 
carnivorous and parasitic insect enemies strictly dependent on 
it. Their disappearance in turn has given it fresh opportunity, 
and during the past summer it was not unfrequently seen by 
us on the soft maples throughout Central Illinois in numbers 
insufficient to attract general notice, but still enough to in¬ 
dicate the probability of a fresh uprising. 

There have been three distinct cycles of increase and disap¬ 
pearance of this insect since 1854, when it was first observed 
in the West, these cycles being respectively nine, eight, and 
seven years in length, thus averaging eight years each. Beinp 
now at the beginning of a fresh period, we might not unrea¬ 
sonably expect a reappearance of the insect, apart from specia 
observations of its occurrence. The periods of increase have 
been respectively five, five, and three years, with an average o 
foui’, and we consequently have to anticipate, in accordance 
with this record, a continuance of the approaching outbreak 
for three or four years to come. 

*Bull,No.9(n.s.) Agric. Expr. Station of the Agric. & Meehan. Coll, of Alabama. iScienc* 
Contributions, Vol. I, No. 1.) 

i Bull No. 20, Division of Entomology, U. S. Dept. Agr. 
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It may be worth while to say that the remedy commonly 
•ecommended for this insect is a spray of the kerosene emulsion 
ipplied by the usual methods of the apple orchard—a measure 
uo expensive for any except extraordinary situations. As 
lam age to the soft maple by this bark louse is done almost 
exclusively in towns, the hydrant water, under strong pressure, 
iffords a cheap and convenient method of attack, if a. small 
)ut strong stream of water be thrown from the nozzle of a 
lose pipe against the under side of branches which bear the 
cottony scales, these may be readily dislodged and swept away 
vith the egg masses beneath them. In some experiments made 
it the office with this method June 21, 1890, in which an inch 
md a half hose with a five eighths nozzle was used, the insects 
with their egg masses were completely washed off where the 
iranch was struck with the full force of the stream. To make 
mre that young hatched from the eggs thus removed will not 
*eturn to fche tree, it would probably be necessary that some 
adhesive mixture should be applied in a circle round the trunks 
n June and July. 

The strawberry thrips, or wheat thrips, as it was called at 
irst, (Thrips tritici,) has been much less prominent as an injuri¬ 
ous insect during the last two years than for the year or two 
preceding, but has nevertheless been reported by very reliable 
observers as continuouslv destructive to the strawberrv. From 

• - 

Farmingdale, in Sangamon county, for example, it was report¬ 
ed in 1889 by Mr. Benjamin Buckman, that he picked many 
hundreds of cases of strawberries from his plantation damaged 
apparently by the Thrips. The oldest patches showed least in¬ 
jury, while one new isolated patch was nearly worthless. In 
the same region the year before, from one fourth to one half 
the strawberry crop had been destroyed by the Thrips. 

Items of minor economic interest are the appearance in hot¬ 
houses of Fuller's rose beetle (Aramigus fallen), seen by 
me in De Kalb county, the somewhat unusual abundance in the 
southern part of the State of the forest tent caterpillar 

(Clisiocampa sylvatica),—an insect which occasionally becomes 
a veritable plague, defoliating acres of forests and even invad¬ 
ing orchards,—the unusual numbers of the common tomato 

worm (Protoparce Carolina),—extraordinarily subject, however, 
to disease this year,—an unusual abundance, noticed in Central 
Illinois, of the red-necked caterpillar (Danata rninistra), the 
RED-HUMPED APPLE-TREE CATERPILLAR ((EfJeniasia COncilina), 

and of the aerial form of the woolly aphis of the apple. 

The pine bark louse, known as the white pine scale (Chernies 
pinicorticis), never before reported from Illinois, has been de¬ 
tected in the artificial forest on the University premises at 
Champaign, doing great harm to white pine. It not only col¬ 
lects upon the surfaces of the ultimate twigs, but insinuates it¬ 
self among the bases of the needles, and so destroys the foli¬ 
age by sucking the sap. 
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We have also to notice the somewhat threatening prevalence 
in the rapidly developing orchard region of Southern Illinois, 
of the cankerworm and the oystes shell bark louse, both 
insects likely to cause great trouble to those not thoroughly 
well acquainted with them and with modern methods of pre¬ 
vention and defence against them. 

The experimental work of the office has been greatly facili¬ 
tated, and rendered far more accurate and profitable by the new 
iusectariurn, or experimental entomological laboratory, provided 
for by the Legislature at its last session. It has been in con¬ 
stant and extensive use from the date when it was ready for 
occupancy. 

The important part of this insectarium is essentially a con¬ 
servator fifteen feet by thirty, standing entirely above ground, 
with glass roof and brick walls, with the exception of the end 
wall, which is glass above the level of the sides. The building 
stands north and south, opening to the south with double doors, 
one of glass and one of wire gauze. The roof is covered by four 
rows of sash all hinged at the ends in such a way that the sash 
of the lower row can be lifted at the lower end, while the sash 
of the upper row may be opened widely at the peak of the roof. 
The glass on the lower row of sash upon each side is deadened 
with'white paint (that of the upper row being left clear), and 
the admission of sunlight is further controlled by a screen of 
cheese cloth sliding on wires extending along the entire middle 
of the room beneath the two central rows of sash. The upper 
sash are opened and closed by a ventilating apparatus which 
moves all together, while the lower are conveniently raised by 
hand. The room is divided into two apartments connected 
with double doors, one of which is provided with hot-water 
pipes supplied by a furnace in a cellar adjoining. Water is of 
course laid on with hose-pipe arrangements for its convenient 
distribution. 

With these arrangements it was easy to keep the temperature 
within one or two degrees, above or below, that of the outer 
air, whatever the weather might be. The interior is furnished 
with tables in benches, work-tables, etc., for breeding-cage and 
root-cage work, and contains a brick-lined trench three feet wide 
and fifteen feet long by three feet deep, cemented within and 
filled with earth, for the larger plants and for small plot experi¬ 
ments. 

An enclosed piece of ground adjoining this insectarium has 
given us ample opportunity for out-door experiments, made 
parallel with those within, and serving as a perfect check on the 
insectarium work. Our most important experiments were made 
in this plot and in the trench within the insectarium, where the 
conditions were, as will be seen, very different from those of an 
ordinary breeding cage. They were really small plot experiments 
under perfect control. 
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The agricultural insects which have chiefly engaged our atten- 
ion during the two years past are the chinch bug, the Hessian 
LY, the CORN PLANT LOUSE, the WHITE GRUBS, the CUTWORMS, 
nd the wire worms. To the Hessian fly, the corn root louse, 
nd the white grubs, especially, we have given much time and 
ibor, carrying the first through the season, following its de- 
elopment from generation to generation, on wheat sown at in- 
3rvals on small plots enclosed by gauze, carrying the corn louse 
imilarly through the year, on hills of corn tightly enclosed by 
irge gauze frames and stocked from time to time with plant 
ce from the fields, and following the white grubs throughout 
he season with similar experiments. The most interesting re- 
ults, so far as the Hessian fly is concerned, are the demon- 
tration of the occurrence, under some circumstances, of a par- 
ial second spring brood in Illinois and a confirmation of our 
uevious work with regard to the great importance of watching 
he volunteer wheat in regions infested by the fly. The corn 
>lant louse work has given us additional details with regard 
o the life history of this most important species and a firmer 
•asis for field economic experiments now in progress; and our 
•reeding experiments with the white grubs have shown that the 
urrent account of the life history of these insects is seriously 
it fault, and that mistaken practical conclusions have been a 
requent consequence. 

These experiments have likewise enabled us to distinguish the 
rubs corresponding to different species and groups of species of 
he beetles, and so to prepare the first technical descriptions of 
hese larvae which have ever been published in America. 

Experiments with horticultural insects have been limited 
hiefly to those with the plum curculto,—intended to determine 
he precise character of its food and feeding habits and the sus- 
eptibility of the adult to destruction by arsenical poisons,—and 
o those with the strawberry thrips, elsewhere referred to. 
"he plum curculio experiments were entirely successful, and 
he details will be given in an article of this report. Those for 
he Thrips, however, were less satisfactory. Trials were made 
dth various adhesive substances, to be sprinkled on the plants 
iable to injury with a view to entangling or liming the deb¬ 
ate insects upon the surface of the leaf or blossom, but noth- 
ag was found effective for this purpose which was not also in- 
urious to the plant. As further experiments will be made in 
his direction, no report of these trials is considered necessary. 
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THE FRUIT BARK BEETLE. 

(Scolytus rugulosus, Ratz.) 

Order Coleoptera. Family Scolytid.e. 

(Plate I.) 

The discovery made in June, 1888, by an assistant of the of- 
ce, of the occurrence in Southern Illinois of a European fruit- 
ree insect not hitherto known in this State, and the publiea- 
ion the following year of an article on the subject in the 
transactions of the State Horticultural Society,* seem to have 
3d to a somewhat general examination of fruit trees tlirough- 
>ut the region interested, with the result to show that this in- 
idious insect was not only somewhat widely distributed, but 
hat it had evidently been for some years at work. This fact 
)ecame almost alarmingly apparent at the meeting of the State 
lorticultural Society at Cairo in December, 1890, when the 
iresentation of specimens of the injury and a general compari- 
on of experiences made the horticulturists present personally 
acquainted with this subject. A special committee of the Society 
ms appointed there, which prepared resolutions requesting im- 
nediate legislation for the destruction of this insect, but on 
liscussion, these resolutions were changed to one of reference to 
he State Entomologist, with the request that he recommend 
uch action concerning the matter as he might deem advisable. 
Tuit-growers of long experience in that part of the State have, 
n fact, become apprehensive of serious loss, one going so fai¬ 
ls to say that unless prompt and decisive action is taken, 
very orchard in Southern Illinois is doomed.! While these 
ears are probably somewhat extreme, as is likely to be the case 
m the first discovery of a new attack, it is evident that the 
abject should receive immediate and thorough-going investiga- 
ion, and I prepare this article with the view of presenting an 
exhaustive summary of everything of importance known con¬ 
cerning this insect and its work, as a basis for intelligent in- 
estigation and experiment. 

* Trans. Ill. Hort. Soc., 1889 ( Vol. 23), p. 245. 
+ See letter from Mr. Theodore Goodrich, in “Prairie Farmer” Jan. 10,1891, p. 20; also in 

'Orange Judd Farmer” of same date, p. 28. 
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HISTORY IN ILLINOIS. 

The fruit bark beetle was first observed in this State by mj 
assistant, Mr. John Marten, June 15, 1888, while on an ento 
mological trip from the office through Southern Illinois. Sped 
mens of damaged plum twigs were handed him by a gentleman 
at Albion, Edwards county, who had noticed an apparenl 
blight of the trees in his village door-yard, which, upon exam 
ination, seemed to be due to insect injury. The twigs wer<j 
dried and shriveled for six or more inches from the tops, anc 
most of the leaves had fallen, the remainder being withered anc 
yellow. Close examination showed minute holes like pin pricks 
at the bases of several of the buds, these leading iiito longi 
tudinal burrows about the diameter of a pin, running mostly 
lengthwise under the bark. Dead beetles found in the burrows 
somewhat cursorily examined by Mr. Marten, were identified b^ 
him as the so-called “pear blight beetle,” Xyleborus pyri, anc 
so published in the “Prairie Farmer” for December 15, 188£ 
(p. 818), but a later examination, made at the office the fol 
lowing spring, showed that the beetle was Scolytus rugulosus 

It was next brought to my attention by a letter from Mr 
George W. Endicott, of Villa Ridge, Pulaski county, written ir 
response to a circular request to horticulturists, issued Feb 
16, 1889, for information on any subject in horticultural ent-o 
mology which seemed to require fresh investigation. In this 
letter the beetle was said to work on the trunks of wild goosi 
and other plums of the Chickasaw family, boring numerous 
round holes, and laying eggs which hatched small white worms 
that completely girdled the tree in a single year. Later in this 
month specimens were received from Mr. Endicott; two pieces 
of affected plum-trees, one a section of a trunk four inches ir 
diameter, and the other a branch one and a fourth inches 
through, the latter dead, and the bark everywhere perforatec 
with numerous circular holes 1 to 1% mm. in diameter. Thesi 
were most numerous in the old leaf scars, as many as six to e 
single scar, but were elsewhere uniformly but irregularly dis 
tributed, averaging perhaps five or six to the square inch. Tin 
bark was thoroughly undermined by burrows of about tin 
same size as the openings, made in the deeper portion of tin 
bark and the outer part of the sap wood, so as to give the sur 
face when the bark was removed a grooved appearance, most o 
the grooves running irregularly lengthwise. On carefully cutting 
the bark from about three square inches, fragments of a deac 
beetle were discovered, together with eight living full-growi 
larvae and a single pupa,—this last a point of special interes' 
as bearing upon the life history of the species. 

Next, at Fairfield, Ill., May 10,1890, adult beetles were found aliv< 
in the bark of apple-trees. Others were seen flying in the or 
chard and alighting on the trees, as shown by specimens caugh 
in the fingers. They were flying swiftly and freely, as if capabl 
of protracted flights. 
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Immediately on my return from the horticultural meeting last 
December, Mr. Marten was sent on a trip through the southern 
art of the State, to make a careful field study of the work and 
istribution of the fruit bark beetle in the principal fruit-grow- 
ig districts. His notes of the trip are given here somewhat 
ullv as bearing upon the following important questions: Hoes 
his fruit beetle attack perfectly healthy trees, or has it the 
abit, quite common among borers, of selecting by preference 
hose already diseased? Can these injurious insects be now ex- 
erminated in Illinois either by co-operative or compulsory 
tieasures? 
At Villa Ridge, on the grounds of Mr. E. J. Ayres, two peach- 

rees were found affected,—not as yet very badly damaged. 
)ne of these trees was, however, partly dead from some other 
ause. The affected plum trees (Chickasaws) on Mr. Endicott s 
dace had been imported from New Jersey in 1888,“ and were 
>elieved to have been attacked in 1885 or 1886. when two or 
hree years old, but the insects themselves were not detected 
mtil 1887. Plum-trees from Texas were next infested, and also 
t few peach-trees adjacent, probably by beetles from the New 
fersev stock. All these trees having been cut down and burned, 
ione*of the fruit beetles were then to be found in the immediate 
dcinity. Elsewhere on the same premises, however, a Mariana 
hum injured by a wagon in spring was completely riddled, and 
jeemingiv healthy trees likewise showed a few punctuies. One 
lead tree full of holes contained no beetles. 

Four additional places were visited at \ ilia Ridge, in which 
)lum-, peach-, and cherry-trees were found infested. The work 
>f the beetle was also recognized in peach-trees cut down the 
fear before, but these contained no larvae at the time. I wo 
rigorous peach-trees which showed the characteristic perfora- 
:ions very thickly placed, did not have the bark undermined, but 
:hese trees had bled very freely, the gum having run down the 
:runks to the ground in considerable quantities. It would 
seem from this observation, supported by a section of the 
trunk brought to the office, that the peach-tree may repel the 
jeetle, or prevent the hatching of its eggs at least, at some 
times and under some conditions, by a free exudation of its 
gummy sap. 

At Anna, in Union county, this pest was found abundant and 
destructive, infesting the plum, in which the larvae varied in de¬ 
velopment from half to full grown, occurring also in the cherry, 
even down to twigs under a quarter of an inch in diameter, 
and, on the farm of Mr. Fuller, badly infesting large Ben Davis 
apple-trees, either dead or dying. The condition of these trees 
and the amount of injury by the bark beetle gave the observer 
the impression that the trees were damaged before the insect 
attack. Several peach-trees were also attacked on these prem- 

* As the beetle had been reported from New Jersey some ' ears before, it is very liUfly 
that it was brought in these trees to Mr. Endicott’s place direct from there. 
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ises. One of the plum-trees here noticed had evidently been first 
attacked in an injured limb. Woodpeckers were said to have 
stripped the bark off many dead limbs in their search for larvae. 
By Dr. Pickles, of Anna, identical injuries were reported to 
occur on twelve other fruit farms within his knowledge, at this 
place. 

At Cobden, two places were visited where several apparently 
unhealthy apple-trees were badly infested, one of them nearly] 
denuded of bark by birds. Here also peach-, plum-, and cherry-) 
trees had been attacked. 

At Makanda, Jackson county, several plum-trees were found 
very full of holes, some of them completely riddled and appar¬ 
ently practically killed. Peach-trees here were also badly af¬ 
fected, but none of the injury was found in wild fruits of any 
kind, nor yet in nursery stock. 

At Du Quoin, in two places visited, plum-trees were injuredJ 
some seriously, others slightly; and at Centralia, in the orchard 
of Mr. Jabez Webster, President of the State Horticultural So¬ 
ciety, the larvae of the beetles and their work were found in 
plum-, cherry-, and apple-trees, the first most seriously damaged. 
In the apple, however, they occurred only in branches previously 
injured or diseased. Several cherry-trees in different parts of the 
town were quite badly infested. 

From Tonti to Odin, only a single affected tree was found, and 
that a peach, the wild plum- and cherry-trees by the roadside 
and the apple-trees in the orchards seeming free from injury. 
At Albion, in Edwards county, the larva was found repeatedly 
in cherry, plum, and apple, the plum-trees suffering badly, one 
of them killed and stripped b}^ birds. At Olney the fruits already 
mentioned were similarly injured, the plum and peach most; 
and on one place here young plum-trees were affected. At Fair- 
field, in Wayne county, four places were visited, and beetles 
found in all, in each of the usual fruits. Here an injury to young 
apple-trees was noticed,—the only instance seen. 

No observations were made at that time west of the line of 
the Illinois Central railroad, but its probable occurrence in this 
region is shown by a communication from Prof. Herbert Osborn, 
of Iowa, published in the “Orange Judd Farmer,” of Chicago, 
for Jan. 10, 1891 (p. 20), in which he mentions the receipt from 
a correspondent at Girard, Macoupin county, Illinois, of portions 
of an injured plum-tree showing quite plainly the work of the 
fruit bark beetle: and I have since learned of its presence near 
Heinrichtown, in St. Clair county, and at Alton, in Madison 
county. 
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HISTORY IN THE UNITED STATES AT LARGE.* 

This insect seems to have been first observed in the United 
tates about the year 1877, and was first reported from Elmira, 
lew York, where it had done noticeable injury to peach-trees, 
n 1880 Dr. Riley mentioned its occurrence at Fairhaven, New 
ersey; in Coopersburg, Pennsylvania; Hillsborough, Missouri; 
Williamsport, Maryland; and the District of Columbia. At Fair- 
aven it had destroyed all the cherry-, peach-, and plum-trees 
3t out on a particular lot; in Pennsylvania it had injured the 
herry; and in Missouri and Maryland it had attacked also the 
each. In 1884 Dr. Hagen, of the Harvard University Museum, 
iscovered it in the larger branches of young pear-trees at Cam- 
ridge; and the same year it was reported from Georgia—the 
pecimens being determined by Dr. Riley—as occurring in pear, 
,pple, peach, and plum. In 1885 Dr. John Hamilton, of Alle- 
heny, Pennsylvania, made the surprising and important state- 
lent that he had obtained this insect twice by breeding from 
ickory-twigs; but Mr. E. A. Schwarz, of the U. S. National 
luseum, to whom the specimens were referred, reported later 
hat they were not S. rugulosus, but a species apparently 
ndescribed. (Proc. Ent. Soc. Wash.^I., 1886, p. 30.) In North 
larolina it infested peach, plum, and cherry in 1885 and 1886, 
,nd did considerable damage in that State. One, and possibly 
wo, hymenopterous parasites of the larvae were there bred from 
b by Prof. Atkinson. These parasites were found quite common 
a larvae infestingthe peach, and are of especial interest as the first 
adication, of any natural check upon the multiplication of this 
pecies. The fact that it is not commonly considered very seri- 
usly injurious in Europe, where it has long been known, makes it 
ery likely that it is kept in check there by parasites, and gives 
•round for the hope that parasitism here may presently put a 
top to its increase. It is said, indeed, by Goureau,t to be 
estroyed there in great numbers by two species of parasites, 
•oth small Hymenoptera, which attack it in its galleries, the 
arva of the parasite devouring that of the Scolytus and usurp- 
ag its place. Neither of these occurs in America, and it is quite 
•ossible that the time may come in the history of this insect 
/hen it will be worth while to especially import its European 
nemies The species referred to are Blacus fuscipes, G., and 
3teroinalus bimaculatus, N. de E. 

* A recent letter from Dr. Riley gives me the following additional dates and localities 
iken from his correspondence and collections: 

Ammendale, Md.. Oct.. 1881, from plum; Marlboro, N. Y., Nov. lf>, 1881: Macon, Ga.. Oct. 5, 
183, on pear; Glendale, Md., April 9, 1884, on plum: Wading River. N. Y„ Mar. 18, 1884, on 
herry; Junction P. O., 'Va., Oct. 2,1885; Mt. Vernon, Ind., June 24,1890,on peach; New Lex- 
lgton. Pa., July 7,1890, on pear; LaFayette, Ind., Aug, 15,1890, on peach. 

+ “Les Insectes Nuisibles aux Arbres Fruitiers aux Plantes Potageres aux Cereales et 
ux Plantes Fourrageres,” pp. 23, 24. 



6 

EUROPEAN ACCOUNTS. 

In the present incomplete state of our knowledge of the habits 
and history of this insect and of the variety and extent of its 
injuries, some of the particulars of its European history will 
serve at least a temporary purpose. 

Over fiftv years ago it was recognized in Germany as injurious 
to the apple, and the best biography of it which I have yet seen 
is that published bv Schmidberger in 1837 in Kollar’s Treatise 
on Insectshis relation being based on the methodical observa¬ 
tion of specimens bred in apple twigs for one entire year, from 
May, 1834, to May, 1835. 1 

According to the fullest European account of their injuries 
within my reach as I write,—that contained in Taschenberg sj 
Practical Entomology,—these beetles infest, in Germany, the 
apple, plum, cherry, peach, and quince, occurring more frequently 
in the branches than in the trunk. The adult makes its appear¬ 
ance in May, but fresh burrows may be found as late as October, 
—a fact which may be explained either as an indication of a 
second brood, or of long-continued injuries by a single general 
tion. The female perforates the bark and, after pairing m the 
anterior part of her nearly vertical breeding chamber, burrows 
longitudinally, laying eggs to the right and left as she goes. 
The larvae hatching, eat laterally outward, forming nearly 
straight channels, furrowing the sap wood more or less, unless 
the bark be thick, and forming finally a, pupal chamber in the 
wood. Larvae from the eggs earliest laid are said by Taschen-i 
berg to complete their transformations by the end of June, a 
statement quite at variance with that of Schmidberger, whose 
beetles laid eggs in May, which, kept in his warm living room, 
did not finish their development until the following February, 
and did not come forth for further reproduction until April and 

May. 
The only remedies suggested are the special care and fertiliza¬ 

tion of trees to enable them to repel the attack of the beetles, 
the destruction, in whole or in part, of trees seriously infestedJ 
or, in the case of especially valuable ones, protection by lasting! 
repel 1 ants applied to the trunks and branches. 

Kal ten bach, Eiclioff, Dobner, Goureau, and Giard add nothing) 
decisive or important to this account except to give the hawj 
thorn, elm, and mountain ash in the list of trees infested, and 
to increase by their statements the probabilities of two annual^ 
broods of the beetles instead of the single one reported bd 
Schmidberger. 

INJURIES TO VEGETATION. 

The trees now reported subject to injury by this insect ard 
plums of various varieties, cherry, apricot, peach, pear,, apple,| 
and quince, among the fruits, besides the elm, mountain ash,; 
and European hawthorn. Our personal observations and the. 



3mmon consent of writers on this species, both Ameiican and 
)reign, arG to tliG general effect that trGGS are much more sub- 
‘Ct to injury if they arG in an unhealthy condition, the apple 
articularly, in Southern Illinois, seeming to be attacked only 
hen otherwise debilitated. A single possible exception to this 
fcatement should be made of young apple-trees recently trans¬ 
lated which were attacked without other signs of previous 
weakness than such as naturally follow a change of place 
ome of the leading European writers say that this insect 
ffects only unhealthy trees, simply aggravating their disease, 
whatever it may be, and hastening death. • Certainly, however, 
1 Illinois, so far as one may judge from observations already 
lade, plum- and cherry-trees which would pass as healthy, even 
hose still young and thrifty, sometimes suffer serious injury. 
)n the other hand we have had occasional instances of a vigor¬ 
ous attack made on the trunk and branches of the peach which 
/as apparently repelled by the great effusion of gummy sap, so 
hat no injury has resulted except such as would follow from 
his profuse bleeding. It is further to be noticed that the beetles 
>ore bv preference, as is remarked by Taschenberg, in the parts 
>f the "tree or twigs where the sap flows least vigorously, a 
tatement which will perhaps account for the curious concentra- 
ion of the punctures around small knots and old leaf scars, on 
ateral spurs, and the like. It is also very plain that a dam¬ 
ped branch of a healthy tree is almost certain to attract atten- 
ion when this beetle is abroad, and to receive the first injury. 
Lhe truth seems to be that while these insects clearly prefer 
veakened trees, and will continue to breed in them to some ex- 
ent even after they are nearly or quite dead, they nevertheless 
nav attack such as are really healthy and in which the flow of 
iap is temporarily restrained by transplanting or a relatively 
mthrifty growth. The stone fruits are clearly more liable to 
njury than others, the plum seemingly most of all and the 
)each perhaps next. 

A first attack by this beetle may be made either upon the 
3wigs and smaller branches or, as is much more commonly tte 
iase according to our observations, upon the upper part of the 
:runk and the bases of the larger branches at the forks of the 
ree. It may extend to the very terminal twigs, those as small 
is an eighth of an inch in diameter, or, in the other direction, 
bo the lower part of the trunk to within a few inches of the 
around. The first conspicuous evidence of injury to the twigs 
s a withering of the leaves and a shriveling of the bark similar 
bo that caused by blight; but if the trunk or larger branches 
be attacked, damage to the bark may go on for some time 
without manifest effect upon the general appearance of the tr ee. 
Occasionally the first thing to strike the eye is a remarkable 
amount of gummv exudation, either on the branches 01 the 
trunk, which may take the form of minute scattered drops or 
sometimes, in the peach especially, may run down the trunk to 
the ground in extraordinary quantities. A closer examination 
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will show a blackening of the bark where it has been undermined 
and always minute round punctures half or two thirds th( 
diameter of the head of a common pin. Upon the twigs thes< 
punctures are most abundant at the old leaf scars or on thi 
thick lateral sours, but they may occur elsewhere, and in th< 
thicker bark of the trunk and branches seem quite irregularly 
distributed. If the bark is cut away, these openings are seen t< 
penetrate it, commonly, to the wood, the channels usually run 
ning vertically inward, (sometimes a little obliquely); and if th 
tree be badly infested the under surface of the bark will b 
almost completely eaten out and marked by a net-work of fim 
channels of about the same diameter as the small holes already 
mentioned. The greater part of these grooves run lengthwise o 
the stem, and, except where the bark is thickest, similarly fur 
row the surface of the wood, so that when the tree is denude( 
of bark the whole surface beneath is seen to be closely engravec 
as by a minute gouge. More critical examination will sho^ 
here and there a broader burrow, running commonly lengthwise 
of the stem, nearly straight, or sometimes a little curved, am 
from this central, larger channel a great number of much smalle 
ones will pass out to the right and left as closely as they cai 
be placed, increasing in size as they go, and presently changing 
direction, so that those at first running crosswise of the sten 
become longitudinal. If one of the grooves on the surface o 
the wood be traced to its further end, one will frequently find- 
especially in the winter—a, speck of wood dust which, whei 
picked away, is seen to have closed the opening to a littli 
chamber within which the footless white grub—the larva of th< 
beetle—is securely lodged. 

This description will be better understood after the method is 
explained by which these burrows are made. The female beetle 
resorting to the tree, burrows into the bark directly inward 
and then, turning lengthwise of the branch, digs a channel fron 
half an inch to an inch and a quarter long,—the larger burror 
described above, called the breeding chamber,—laying eggs tc 
the right and left as she makes her way. As these eggs hatch 
the young larvae, very small at first, eat outward in all direc 
tions, forming the closely-placed radiating channels already de 
scribed, enlarging the burrow of course as they increase in siz< 
themselves; and finally when they have reached their growth 
each sinks itself in the sap wood to a. depth scarcely greatei 
than its own thickness, stopping the channel behind it with g 
little mass of wood fiber, and there it changes to the pupa 
stage. This terminal cell is consequently called the pupal chain 
her. In this little harborage the adult beetle appears and eat* 
its way out through an opening similar to that by which tin 
mother entered in the beginning. 

It will be seen that not all the perforations (with which tin 
bark may be as thickly peppered as if filled with a charge o 
fine shot) lead into the larger breeding chambers, but most oJ 
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them, in fact, are exits for the escape of beetles which have 
matured within the wood and lead directly into the deserted 
pupa chamber. 

As these beetles may, and apparently commonly do, return at 
once to the bark and wood of the tree from which they have 
just emerged, the injury may spread rapidly, with the effect to 
completely undermine the bark as far as it extends, by the 
destruction of the cambium layer. The tree is of course deadened 

IS 

as far as the injury goes. Birds not infrequently search these 
deadened places and break the bark away or leave it hanging 
in shreds. 

Sometimes the trunks of trees, especially the peach, will be 
penetrated by openings of this same sort which do not end in 
burrows, but stop presently without further development. 
Whether these are abortive efforts to enter for breeding pur¬ 
poses, or simply holes dug in feeding, we are not certainly able 
to say. Their great number in the trunk of the peach, and the 
extensive bleeding which they cause must sometimes do consid¬ 
erable harm, and may even so weaken the tree as to leave it 
subject to more serious attack. Indeed, this injury to the trunk 
has occasionally been noticed in company with the usual bur¬ 
rowing and destruction of bark upon the branches and twigs of 
the same tree. 

DESCRIPTION. 

The little beetle by which the perforations are made is about 
one tenth of an inch in length and one third as wide, nearly 
black, except the tip of the wing covers and lower part of the 
legs, which are russet-red. It is somewhat cylindrical in general 
form, and under a glass of moderate power shows a clothing of 
yellowish hairs on head and wing covers and a minute regular 
grooving of the latter, with small punctures between the 
grooves. The thorax is also punctured and delicatety margined 
behind and at the sides. The head is vertical, the jaws stout 
and short, the antenmn short and strongly clubbed. 

The larva or grub, if it may be so called, is without feet, 
white, transversely wrinkled, with a small brown head. The 
anterior segments of the body are considerably thickened, and 
behind these the form tapers slightly to the end. It is, like the 
beetle, about one tenth of an inch in length. 

For technical uses I add a fuller description of these two most 
important stages. 

Imago.—Elongate oval, piceous black, feebly shining, sparsely 
clothed with whitish hairs, antennae, tips of femora, tibiae, tarsi, 
and usually the apical margins of elytra, reddish brown. Head 
finely and very densely punctate above, front finely longitudi¬ 
nally aciculate, more densely hairy, remainder of head nearly 
glabrous, beneath strongly transversely striate. Thorax sparse¬ 
ly hairy, disk glabrous; more coarsely punctate, less densely on 
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the disk, the punctures more or less elongated and confluenl 
into longitudinal strim. Elytra longer than thorax, narrowei 
behind, tips serrate, separately rounded, surface striate, stria 
with close-set punctures, as coarse as those of the thorax, in 
tervals wide, with a single row of equally coarse and close-se' 
punctures bearing at intervals conspicuous erect whitish bristles 
surface also more or less obliquely wrinkled, especially near thi 
sides and suture; humeral callosities feebly wrinkled. Surfao 
beneath and legs finely alutaceous, densely and very coarseb 
punctate; thorax and legs sparsely hairy, disk of prosternun 
nearly glabrous; abdomen compressed at base, less coarseb 
punctate, clothed with erect bristles like those on elytra; de 
clivity almost plane, not margined, rising regularly from nea 
base of abdomen to its apex; last segment concave near posterio 
margin. Length 2—2.5 mm. (PI. I., fig. 3.) 

Larva.—Oblong, cylindrical, thicker anteriorly, feebly shining 
finely granulate or rugose, whitish, head above and at th 
sutures below, and palpi, brownish ferruginous, clypeus paler 
mandibles black. Head small, clypeus distinct, feebly emarginat 
in front, anterior and posterior margins nearly parallel, labrun 
brownish dusky, semicircular, bearing on the anterior m argil 
three to five punctiform impressions and a few setae; mandible 
smooth, rather blunt; palpi Inarticulate, the basal joint paler 
short and thick, the second brownish, more slender, antenm 
two-jointed, minute, situated near the base of the mandibles 
just above this a puncture, which seems to contain a single minut 
ocellus. Thoracic segments somewhat thicker than the abdc 
men, more densely granulate and subopaque, the cervical shieh 
with the posterior margin deeply notched on each side, a denset 
granulate and opaque anterior and posterior border and medial 
line, the latter sulcate and narrowed in front, and lateral line 
extending forward each side from the notches in the posterio 
margin, but becoming obsolete before attaining the anterio 
border, the remaining spaces shining and but feebly rugose 
following segments finely wrinkled transversely, and granulate 
Body posteriorly subtruncate, anal segment quadrate, densel, 
granulate and opaque, the anal aperture in the form of an 3 
Spiracles faintly darker than ground color, surrounded by cor 
centric wrinkles. Length 2—2.5 mm. (PI. I., fig. 1.) 

LIFE HISTORY AND REMEDIES. 

The facts at hand, when all combined, are not sufficient t 
settle positively even the general features of the life history ( 
this insect, but leave in doubt, indeed, the number of brood* 
Schmid berger’s account above referred to, the only one base 
on continuous observations throughout the year, would mat 
it single brooded in the latitude of Vienna, but his infeste 
apple twigs were kept the whole year in the house, and th 
transformations are quite as likely to have been retarded i 
summer by this treatment as to have been hastened in wintei 
It may be, consequently, that his beetles which emerged i 
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February would have come out the preceding autumn in time 
go lay their eggs for another generation if the tree in which 
ohey were bred had been exposed to the open sun. This matter 
s not of immediate practical importance, however, as all direct 
observations in Europe and America show that the insect passes 
the winter only as a larva under the bark, and that these hibei- 
oating larva? transform and escape as aciults from eai l.\ spiing 
to summer, beginning to emerge as early as the last of Maxell, 
and laying their eggs without delay. Eggs are certainly laid in 
the fall (September), and the beetles then perish in our latitude. 
The larval hibernation in the tree is the vulnerable point in the 
biography of this insect, and suggests at once the most ceitain 
and simple remedy; viz., the destruction by fire, in winter, of 
the trees or parts of trees containing them 

While it can hardly be said at present that it would be wise 
to destroy every tree, root and branch, which contains the in¬ 
sect in any number, it certainly is best that all trees badly in¬ 
fested should be cut up and burned during the winter months, 
and that punctured twigs and branches of those less severely 
attacked should be cut away and similarly destroyed. As the 
beetles may begin to emerge in March, this procedure should 
not be too long delayed. It is now scarcely possible, however, 
to completely exterminate this insect in Illinois by any measures 
which may be reasonably taken at the present time. It is too 
wide-spread, occurs in too great a variety of fruits, quite pos¬ 
sibly even in those growing wild in woodlands, and its life his¬ 
tory is too imperfectly known to make advisable the diastic 
measures which an effort at extermination would lequiie. 
Especially I judge that legal compulsion—only to be used as a 
last resort—should at least be delayed until all the facts are 
learned and until all reasonable measures have been tested, in¬ 
cluding a thorough-going co-operation among fruit-growers in 
Southern Illinois. An attempt at extermination would mean 
the absolute destruction of every tree showing even the least 
attack; and if later investigation should make known some less 
expensive method, or if a study of the prevalence of parasitism 
should give us ground to expect a natural limitation of the ^in¬ 
jury, no such destruction could be justified by the event. The 
investigations of the next two years will doubtless cleai up un¬ 
certainties, and enable fruit-growing communities to act wisely 
and effectively. There is a possibility that thorough treatment 
of the trees with some poison spray—especially if an adhesive 
substance is mixed with it—at the time of year when these 
beetles are making their way into the bark, would have the 
effect completely to arrest this injury at the same time that it 
should protect the trees against the cankerworm and many 
other destructive species. Even the application of soap and 
soda poisoned with arsenic, now used against ordinary boon s, 
if applied to the larger branches as well as the trunk, might 
be found to check sufficiently the mischief done by this bark 

beetle. 
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The suggestion made by Tasehenberg is also worthy of note, 
namely, that since only the less vigorous trees are successfully 
attacked,—the more thrifty ones pouring out such floods of sap 
when pierced as either to drive away the beetles or to prevent the 
development of the young,—it is possible that trees already in¬ 
fested to some small extent ma3r be sustained by care and fer¬ 
tilization. Probably the best-kept orchards and most vigorous 
trees will be least likely to suffer from this borer. 

«/ 

AMERICAN LITERATURE. 

1878. I 

Le Conte, J. L.—Description of New Species [of Michigan Coleop- 
tera]. (Proc. Am. Philos. Soc., 1878, v. 17, p. 626.) 

“This is a. suitable opportunity to notice the introduction of 
this European species [Scolytus rugulosus] into the United 
States. 1 have received specimens from Elmira, N. Y., where it 
attacks peach-trees. According to Ratzeburg it is rare in Ger¬ 
many, but is found upon plum and apple trees.” 

1880. 

Riley, C. Y.—Minute Borers in Cherry, Peach, and Plum trees. 
(Am. Ent., 1880, v. 3, p. 298.) 

Receives specimens of a beetle which has for several years de¬ 
stroyed all cherry, peach, and plum trees set out on a particu¬ 
lar lot at Fairhaven, N. J. Said to bore in the trees little holes, 
which fill with gum, the trees soon dying. 

Also from Coopersburg. Penn., receives specimens of a small 
beetle said to have so profusely stung a young cherry-tree, trunk 
and branches, that it is not expected to recover. The same 
beetle in both instances,—Scolytus rugulosus, Ratz. It is a na¬ 
tive of Europe, probably introduced here at a recent date, but 
it lias spread rapidly and does more damage here than there. 
Received the insect some years ago from Hillsborough, Mo., 
and Williamsport, Md., attacking also the peach; and it occurs 
in the District of Columbia. 

1882. 

Penhallow, D.P.—Diseases of Plants. Peach Yellows. (Hough¬ 
ton Farm Experiment Dept. [Publications], Ser. 3, No. 2, 
p. 38.) 

Under head of injuries, speaks of the possible connection of in¬ 
juries by Scolytus rugulosus with the peach yellows. This in¬ 
sect injured several trees near Houghton Farm during above 
year. So far as observations go, beetles may penetrate thick 
bark to the wood, but no larvae and no lateral channels were 
found except in thinner and more tender bark of younger trees. 
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[n this, larvae occur abundantly during winter. Bark thrown up 
n slight warts and finally turns black. Ravages confined to 
cambium region, which may be completely destroyed. Says all 
:he cases under his observation have shown the borers to be 
icting upon diseased trees. Quotes communication from Dr. 
tiley as follows: “So far as known, this borer and other species 
)f Scolytidae usually attack only those trees which have suffered 
rom frost or disease, i. e., they oviposit only in such trees; but, 
or feeding purposes, they also attack healthy trees. While this 
)eetle is now known from Virginia to New York, it is believed 
;o be a recent importation from Europe, since its earliest notice 
n this country was in 1877. The most effective mode of deal- 
ng with it is to destroy the tree before spring opens.” 

1884. 

Iagen, H. A.— Scolytus rugulosus in Branches of Pear-trees 
which were killed by Pear-Blight. (Can. Ent., 1884, v. 16, 
pp. 161—163; brief abstract in Fruit Growers’ Journal, 
May 21, 1885.) 

During 1883—84 large branches of young pear-trees in Cam¬ 
bridge, Mass., were killed by pear-blight; the next year greater 
njury; finally the whole tree succumbed. All trees had been in 
i healthy state. The branches were densely inhabited by tScolytus 
'ugulosus, as proved by comparison of the beetle with specimens 
rom Germany. Mentions articles of Le Conte and Riley, ab¬ 
stracted above, and gives a partial summary of American and 
European literature. 

Insect attacks, in great numbers, branches and often young 
swigs of living trees belonging to the genera Pyrus and Prunus so 
hat the infested part of the tree must perish. It multiplies 
•apidly, and a second brood is supposed to occur. A few females 
aid so many eggs that the larvae from them destroyed the bark 
)f a stem nearly a foot long. They cannot easily be eradicated 
>r even diminished in numbers except by burning the trees at- 
acked. 

From his own observation thinks pear-blight is connected with 
his beetle. Twigs were attacked about two feet from their ori¬ 
gin. The next year, if dead branches are not removed, the 
beetles go further down. The “cradle” is perpendicular gener- 
illy and about an inch long. The galleries may reach a length 
bf four inches, deeply injuring the sap wood. The hole for the 
)upa extends 4 mm. into the wood. Has observed beetles in 
bear-trees only, but has specimens from Europe found in plum. 

Jarman, J. C.—Injury to Fruit Trees by a New Insect. (Georgia 
Crop Reports, Aug., 1884, p. 16; Publications Dept. Agric. 
Georgia, 1884, v. 10, p. 176.) 

Le Conte pear-trees apparently blighting, but really infested by 
Scolytus rugulosus, as determined by Riley. Infests pear, apple, 
beach, and plum, puncturing the bark and depositing its eggs. 
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The larva feeds on the iuner bark or sap, stopping the flow of 
the sap, which sours the wood of the tree. A pear-tree may die 
in one season; a peach-tree probably not until the following 
spring. The insect bids fair to put an end to fruit-growing un¬ 
less arrested. Riley thinks the beetle was imported about 1877 
and disseminated from Northern and Western nurseries; says 
that it has no insect enemies; and advises removing and burning 
infested trees to prevent the beetles from-spreading. Beetles 
hatch at least two broods, one in April, the other in August. 

1885. 

Hamilton, John.—Short Note on Coleoptera. (Can. Ent., 1885, 
v. 17, p. 48.) 

“I have obtained this insect twice from hickory twigs placed 
in a box. The color of these is black, like S. 4-spinosus. I have 
others that are reddish brown, said to be from peach-trees. I 
have carefully looked for it several times in diseased trees of the 
last-mentioned species, and also in pear-trees affected by blight, 
but always with negative results.” 

Henshaw, Samuel.—List of the Coleoptera of America North of 
Mexico, p. 149. 

1886. 

Schwarz, E. A.—[Remark on Scolytus rugulosus.] (Proc. Ent. 
Soc. Wash., v. 1, p. 30.) 

States that specimens of Scolytus bred from hickory twigs by 
Dr. Hamilton, of Alleghany City, Penn., and referred by him in 
a recent number of the “Canadian Entomologist” to S. rugu¬ 
losus, are undoubtedly not of that species, but are apparently 
undescribed. 

Lintner, J. A.—A New and Destructive Borer to be conquered. 
(New England Homestead, Sept. 25, 1886, v. 20, p. 341; 
said to be copied in Country Gentlemen, Nov. 11, 1886, v. 
51, p. 853; abstract, as below, in Rep. State Ent., N. Y., 
1886, p. 152.) 

“A borer stated to have killed cherry, peach, and plum trees 
at Philadelphia, of which the appearance and habits are given, 
is probably (no examples sent) Scolytus rugulosus (Ratz). Its 
history in this country is detailed. Trees attacked in force by 
it cannot be saved. They should be cut down and burned. A 
soap and carbolic acid wash would act as a preventive of at¬ 
tack. Phlseotribus liminaris (Harr.) may also concur in above 
attack.” 
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tkinson, G. F—The Orchard Scol.vtus. (Journal of the Elisha 
Mitchell Scientific Society, 1885-86, p. 74; reprinted in 
Bull. Agric. Exper. Station, Univ. of S. Carolina, No. 4, 
n. s., Jan., 1889, pp. 79, 80.) 

Observed during 1885-86 [at Chapel Hill, North Carolina]- 
ufests peach, plum, and cherry trees, and has recently done 
onsiderable damage in this country, notably in the South. The 
'eight of opinion indicates that only diseased trees are injured, 
^hen attack on healthy trees is attempted, the insect is driven 
ut by exudation of gum. Has seen sound limbs of healthy 
•each-trees punctured in this way, but no evidence of eggs be- 
ng deposited nor of the larvae at work. This bleeding may lead 
oa diseased condition of the tree, and thus later afford mate- 
ial for the beetle to work upon. 

Number of generations in this latitude is probably two. In 
ate spring (May) and early autumn (September) beetles exca- 
ate galleries to deposit eggs. These galleries are from half to 
hree fourths of an inch in length, the opening being just the 
liameter of the beetle but the gallery a little larger. When the 
ggs are deposited the female retreats to the entrance, where 
he remains to guard her young, even in death blocking the en¬ 
hance. Quotes Eichoff on this habit. 

From specimens in the laboratory two parasites were bred; 
Jhiropachys colon, Linn., and Eupelmus sp. The adult parasites 
•scape by cutting cylindrical holes through the bark. Eupelmus 
s quite likely a secondary parasite, preying upon Chiropachys. 
tn examination of infested peach-trees shows the parasite to be 
juite abundant. 

1888. 

Marten, John.—The Pear-Blight Beetle. (Prairie Farmer, Dec. 
15, 1888, p. 818.) 

Reports finding plum twigs in Edwards county, Illinois, dry 
md shriveled and mostly defoliated, as if affected by blight. 
Vlinute holes at bases of several buds, formed by beetles discov¬ 
ered in burrows and identified as Xyleborus pyri. Brief descrip¬ 
tion and biography of this species. Suggests cutting off and 
eurning these twigs before the beetles escape. 

1890. 

Forbes, S. A.—New and Old Insects. (Trans. Ill. Hort. Soc., 
1889, v. 23, p. 245.) 

Gives brief sketch of history of insect in America. First de¬ 
tected in Illinois at Albion, Edwards county, June, 1888, burrow¬ 
ing the twigs of cherry-trees; and next received from Villa 
Ridge, Pulaski county, where Mr. Geo. W. Endicott had noticed 
it in the trunks and larger branches of the Chickasaw plum. 
Bark of plum branch profusely perforated with holes scarcely 
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larger than pin-pricks. Thickest on old leaf scars, but about 
equally distributed elsewhere. Injuries to bark and wood de¬ 
scribed. Notes on life history. Observations in this country 
make it seem probable that there are two broods. Breeding-cage 
observations go to show that the beetle often re-enters the 
branch from which it has just emerged, though this may be 
thoroughly dead and dry. General distribution of attack over 
entire tree makes it probably impossible to save a tree once in¬ 
fested by it. Advises cutting up such trees in winter and burn¬ 
ing to destroy the contained insects. 

French, G. H.—The Fruit Bark Beetle; Scolytus rugulosus, 
Ratz. (Fruit-Growers’ Journal, Sept. 1, 1890.) 

Reports receipt of plum bark August 21, from Anna, Illinois, 
containing insects of the above species. Accompanying letter 
states that writer first saw the insect in wild goose plum-trees 
in 1889, these trees being affected even to the smaller limbs, 
no larger than a lead pencil. “At present the two trees are cov¬ 
ered with small bugs, such as I send to you to-day. They bore 
their way into the bark, and about the time they get down level 
with the bark they copulate.” 

French quotes at length from article of Forbes in Transac¬ 
tions of Illinois Horticultural Society for 1889. 

Pickles, T.—The Fruit Bark Beetle. (Fruit-Growers’ Journal, 
Sept. 15, 1890.) 

Reports additional injuries to peach and plum by bark beetle 
at Anna, Illinois. Beetles do not readily leave trees in which 
they have bred, and consequently do not spread rapidly although 
they fly well. Has counted twenty-three burrows to the square 
inch in plum-tree. Advises cutting down and burning every in¬ 
fested tree in winter. 

1891.* 

Osborn, Herbert.—The Fruit Bark Beetle. (Orange Judd 
Farmer, Jan. 10, 1891, p. 20.) 

Reports receipt of specimens of injured plum from Girard. 
Macoupin county, Illinois, showing work of fruit bark beetle 
Quotes article of Forbes from Transactions of the Illinois 
State Horticultural Society. (See above.) 

Goodrich, Theodore.—Fruit Bark Beetle. Heavy losses ir 
Southern Illinois. (Prairie Farmer, Jan. 10, 1891, p. 28: 
Orange Judd Farmer, Jan. 10, 1891, p. 20.) 

Letter reporting action on this pest by the Illinois State 
Horticultural Society, and giving the following account of its 
injuries: “On my return from the meeting, an examination ol 
my own trees showed many of them in all stages of injury. One 
young peach-tree, two years planted, alive and vigorous Iasi 

* Delay in publication enables me to add the following recent titles. 
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Simmer, is now dead. Veteran peach and plum trees which 
live repeatedly borne bushels of fruit, are now good for noth- 
ig but the wood pile. An examination of a young pear-tree 
tat I last summer supposed had died of blight, showed 
losened bark, split apart, hanging in the wind, or absent alto- 
jither, showing countless holes no larger than a pin, the work 
( this small but deadly insect. A plum-tree which for two years 
I is grown unusually thrifty, now proves to be badly infested, 
ad probably will not leaf again. So great are the ravages 
iready proved, that many growers here have suffered large loss 
t trees. All varieties of fruit trees seem to be its food; none 
re exempt. One thrifty plum orchard, which last summer 
lemed in its prime, and has borne half a dozen profitable crops, 
l.e owner says is now ruined by this beetle. Dead apple-trees 
lade into stove wood last spring, of which a few sticks are 
It, show the unmistakable perforations. * * * The 
1st indications of their presence in the trees, are small drops of 
|im oozing from holes the size of a pin. An incision in the 
Lrk will show holes going straight into the sap wood, but 

Eldom deeper, and transverse holes (not unlike the run-ways of 
/fcs) immediately under the bark. The life of a tree when once 
fested seems to be very short, for it is speedily bored to death. 

* It is now said that nothing but digging out and 
lrning the trees will destroy the larvee. Wide vacancies have 
iready been made in the rows of trees, and unless prompt 
etion is taken, every orchard in Southern Illinois is doomed. 

rench, G. H.—The Fruit Bark Beetle: Scolytus rngulosus, 
(Trans. Ill. Horb. Soc., 1890, v. 24, p. 46.) 

Refers to articles in “Fruit-Growers’ Journal" above men- 
ioned. Believes the beetle is pretty well distributed over South- 
n Illinois. Mentions gummy exudations as evidence of the 

^esence of the beetle. Gives brief description of the adult and 
ethods of burrowing, and is disposed to think that there are 
vo broods a year. Refers to possible utility of washes of lime, 
irbolic acid and soap, or soap, carbolic acid and sulphur, or a 
)ray of soap and carbolic acid, applied when beetles are out. 
nly certain remedy destruction of every infested tree in winter. 

ickles, T.—The Fruit Bark Beetle. (Trans. Ill. Hort. Soc., 
1890, v. 24, p. 48.) 

Beetles make their appearance on the trees about the middle 
r July and stay on them till about the first of October. De- 
;ribes from his own observation the method of injury. Believes 
1 plum, peach, and cherry trees in Southern Illinois will be 
^stroyed by them in five years if they are not checked. Thinks 
ley occur in wild plum and cherry also. Says that no tree can 
ve over two years after it is once attacked. Makes some sug- 
?stions for the destruction of the beetle based upon the idea 
lat the injury can be arrested if the adults are destroyed when 

—2 
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outside the tree. Supposes that the beetles hibernate, an 
that the destruction of trees in winter will not serve th 
purpose. 

In the discussion following this paper Prof. French says tha 
he believes that the old beetles die in fall, tinds plenty ( 
larvae in the wood in winter. 

EUROPEAN LITERATURE.* 

1837. 

Schmidberger, Josef. —The Small Bark Beetle: Scolyti 
hsemorrhous, Mey. (Kollar’s ‘‘Treatise on Insects Injui 
ous to Gardeners, Foresters, and Farmers” : English Tran 
lation by J. and M. Loudon, 1840, pp. 263-205.) 

In the middle of May [1834] several young apple-trees in po 
were thrown out because of injury by the apple bark beet 
“Xyloterus dispar.” The stem of one of these trees, examine 
later, showed several small holes, and very small beetles, d 
termined as >colytus hsemorrhous, [S. rugulosus~\ were se< 
piercing the bark." The tree trunk was cut in pieces and put 
a box, but the beetles penetrated more deeply into the bar 
The inner bark was full oi passages and hollows, many of the 
extending a few lines into the sap wood. A white egg lay 
each furrow, which, after a few days, produced a white lar 
which fed on the bark or sap wood, preference being given 
the bark, only the outer part being left—probably as a prot( 
tion. Sap wood appears to be attacked by the beetles on 
when outer and inner bark are consumed. 

The larvae fed till late in autumn. The tree being kept 
living room, their transformation was hastened, a few ful 
formed beetles being seen about the end of February, 183 
They were completely at rest in their passages. Most of t 
larvae did not become fully developed beetles until the end 
May. They left their dwelling in April. 

Any tree attacked by this insect in great numbers must p< 
ish. Its usual abode is the forest. In 1834 it was not fou 
in healthy trees near where the withered trees were thrown oi 
Probably only attacks trees that are sickly. Appears to mul 
ply rapidly, and cannot be eradicated or even diminished 
number except by removing the tree infested. This remoi 
may be delayed even till the end of March, as the beetles 
not leave their dwelling until April. 

Ratzeburg, Julius Theodor Christian.—Die Forst-Insecten. 
Die Kafer, p. 187. 

Beetle figured and briefly described. Figure of injured brar 
with bark removed. Injurious at various places in Germany 
plum and apple, killing branches or very weak stems. 

* As a means to a knowledge of European opinion concerning the life history and ha 
of this insect, especially with reference to the unsettled question of its relations to nea 
trees, I present an abstract of the foreign articles on the species in the library ot my on 
There are a few others which I have not seen. 



1861. I 
GrOUREAU, Ch.—Le Petit-Rongeur du Pommier (Scolytus rugu- 

losus, Ratz.) (Les Insectes Nuisibles aux Arbres fruitiers, 
1 etc., p. 22.) 

Frequently attacks old apple-trees and even young ones of 
languid growth, causing the twigs to die and dry up until the 
fcree-top may be crowned or surrounded by dry branchlets. 
New shoots spring out to take the place of those killed, with 
the effect to hasten the death of the upper branches. These 
sprouts are then attacked in turn, the malady killing the tree 
after two or three years. Appearance of injured branches and 

■the work of the beetle described in detail. 

Larvae get their growth by beginning of winter, pupate the 
; last of May, and mature in June. Beetle and larva and two 
parasites (Bl&cus fuscipos and Pteroni&lus biniciculcitus) de¬ 

scribed. 
Must be opposed by maintaining the vigor of the tree. Ap¬ 

pears to have for its'natural mission the destruction of sick or 
feeble trees or branches, but still may be injurious to man, like 
many other insects whose function is beneficial to nature at 

large. 

1862. 
■ 

Dobner, E. Ph.—Handbuch der Zoologie, II., p. 164. 

Briefly described. Found in plum, cherry, apple, and quince 
and also in dry branches of mountain ash. Trunks and 
branches die, and beetle may consequently become noticeably 
injurious. 

1867. 

Boisduval, Jean Alphonse.—Essai de 1 Entomologie Horticole, 
p. 162. 

The author describes injuries of Scolytidee in general, giving 
it as his own judgment, after long study, that the ‘‘effect has 
been mistaken for the cause;’’ or, in other words, that 
trees are attacked by Scolytidse only because they are 
already diseased, and that it is absolutely necessary to the 
propagation of these borers that the bark and the cambium 
should have undergone some morbid alteration. Quotes cor¬ 
roborating opinions and describes illustrative instances. Refers 
to S. rugulosus as occurring often under the bark of “old dis¬ 
eased fruit-trees." 

1872. 

Kaltenbach, J. H. — Die Pflanzen-Feinde aus der Classe der 
Insecten, p. 154. 

Brief observations on injuries and life history. 
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1873. 

Girard, Maurice.—Les Insectes. Traite Elementaire d’Ento- 
mologie. Introduction: Coleopteres, p. 640. 

S. rugulosus lives under bark of diseased pear, apple, pluin,. 
and apricot trees. Valuable discussion of injuries by Scolytidae 
in general given on pages 636-640. Perris, Goureau, and Bois- 
duval in France, Liebich, Lineker, Thierisch, Wiegmann, 
Krutsch, etc., in Germany, and Wallace in England, believe 
that scolytids attack only trees already diseased. Others, in¬ 
cluding the older entomologists Gmelin, Illiger, and Batzeburg, 
have taken the opposite view. 

1879. 

Taschenberg, E. L. — Einfuhrung in die Insekten-Kunde, p. 

246. 

Brief description of beetle. Infests apple, plum, cherry, peach, 
and quince. Beetles appear in May, but freshlv-made burrows 
can also be found in October. Breeding and oviposition and 
habits of larva and pupa summarily treated. Transformation 
of larvae from first-laid eggs completed by end t)f June. Author 
thinks autumnal burrows may be made bv these firstlings of the 
brood, and that those from eggs later laid hibernate as larvae ; 
to breed in spring. Notices Schmidberger’s account of the life 
history. [See above.] Kemedies are (1) special care and nour¬ 
ishment of trees attacked, since it is known that the beetles 
select by preference, for breeding, places where the sap flows 
slowly, like knots, the beginnings of branches, etc.; (2). remov¬ 
al and destruction of undermined bark about the middle of 
July, or of the whole tree in cases of hopeless injury; and (3) 
for the protection of especially valuable trees the application of 
a mixture of fresh cow-dung, "tobacco-infusion, bullock’s blood, 
and slaked lime. 

1881. 

Eichoff, W.—Die Europaischen Borkenkafer, pp. 157, 158. 

Author describes beetle and figures denuded branch of plum 
illustrating its injuries. Hibernates and breeds under the bark 
of diseased plum, apple, pear, and cherry, and also hawthorn 
and elm, soon killing the parts attacked. Bepeatedly found 
hibernating as larva, but by xMay both pupae and imagos may 
be found. Suspects two generations. Advises removal and 
burning of all diseased branches. 

1884. ■ | 

Tozzetti, x4d. Targioni.—Coleotteri agrari. (Annali di Agricoltura 
[Italy] 1884, p. 342.) 

S. rugulosus attacks especially fruit-trees, excavating short 
galleries under the bark rather deep in the alburnum. 
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EXPERIMENTS WITH THE ARSENICAL POISONS FOR THE 
PLUM AND PEACH CURCULIO. 

(Conotrachelus nenuphar, Hbst.) 

The object of the following experiments was to ascertain some 
details of the food and feeding habits of the curculio and to 
jest its sensibility to arsenical poisons when distributed on the 
)rees which the insect frequents. In the case of the peach it 
was important also to find what amount of these poisons the 
eaves might receive without marked injury. 

FEEDING EXPERIMENTS. 

June 15, 1888, plum curculios confined with plum leaves. 
June 16, one observed making a deep, sharp, oblong excavation 
in the midrib; similar work on other midribs, petioles, and 
stems. Beetles also seen gnawing the surfaces of the leaves, 
especially the fresher terminal ones. Leaves removed and green 
plums substituted. June 19, plums peppered with holes, some 
containing eggs, others not. July 2, fresh lot of beetles impris¬ 
oned with both leaves and green plums. The next day both 
had been eaten, the plums perhaps the more freely. 

Several examples taken April 14, 1889, before peach-trees 
were in bloom, were proven by dissection to have last fed on 
lead vegetation, as shown by the absence of clilorophyl and 
bhe presence of some of the fungi of decomposition. Curculios 
confined April 19 with both dead and living peach leaves fed 
only on the latter, not having touched the dead leaves at the 
end of three days. Peach blossoms being placed in the cage, 
with fresh leaves" also, April 22, both were freely eaten at once, 
bhe blossoms being, however, evidently preferred. Both calyx 
and corolla were perforated with small round holes, and eaten 
away from the edge. 

Three specimens taken in Southern Illinois were dissected April 
23 and found to contain vegetable tissues, chiefly of leaves (as 
shown by the fragments of spiral vessels), without fungi, and 
with more or less chlorophyl. Vegetable hairs and peculiar 
pollen grains, not those of fruit blossoms, were also recognized. 

Thinking it possible that the curculio might feed on flowers 
somewhat indiscriminately, we put a number under a bell glass 
with roses in full bloom. The next day, May 19, the petals 
were much eaten, and two days later calyx peduncles had 
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likewise been attacked. The rose leaves were not injured. When 
rose blooms and peach leaves together were offered the im¬ 
prisoned beetles, they fed freely on both. 

Again, May 23, curculios were confined with both bush honey¬ 
suckles and snowballs in blossom. The next day the honey¬ 
suckle blossoms were eaten, and on the second day those of the 
snowball also. On the other hand, beetles shut up with peach 
leaves and peony flowers ate the peach at once, as usual, but 
refused the peony entirely, not having eaten it at all after ten 
davs. 

t/ 

INSECTICIDE EXPERIMENTS. 

My first experiments with insecticides for the curculio alone 
were made July 6, 1888. Two lots were placed under glass 
with leaves and green fruit of the plum, the food of one being 
spraved with Paris green, 1 pound to 50 gallons of water, and 
the other not. The first beetle died in the poisoned lot July 9, 
and the next day all were dead, the check lot continuing with¬ 
out loss. July 28 a similar experiment was made with Paris 
green, 1 pound to 100 gallons, applied until the leaves began 
to drip. The poisoned beetles commenced to die the next day, 
and five of the six were dead on the 31st. In the check lot of 
six, on the other hand, only one was dead. 

An experiment begun with 1 pound to 200 gallons was un¬ 
avoidably suspended two days after, before results were reached. 

Next, April 19, 1889, a lot of curculios, greatly exhausted by 
long confinement in transit, were divided into five lots—the first, 
of twenty-four, a check; the second and third of twelve each; 
the fourth of nine; and the fifth of twelve. The food of the 
second lot was treated with Paris green mixed with water at 
the rate of L pound to 100 gallons; that of the third, with a 
pound to 200 gallons; the fourth, a pound to 300; and the 
fifth, a pound to 500 gallons. 

The previous hardships of the check lot caused many of them 
to die, most of them having been insensible, in fact, when first 
released; but the effects of the poison were nevertheless evident, 
as shown by the subjoined table: 

Paris green experiment No. 1, Apr. 19, 1889. 

Check lot. 1 lb. to 100gals. 1 lb. to 200 gals. 1 lb. to 300 gals. 1 lb. to 500 gals 

Died. 
Number used, 

24. 
Number used, 

12. 
Number used, 

12. 
Number used, 

9. 
Number used 

12. 

April 22. 
23. 
24. 
25. 
20. 
27. 
29. 

Total. 

2 
1 

3 
2 
2 

10 

3 
2 
2 
•> 
1 
2 

12 

3 
4 
2 

12 

1 
2 
2 

2 
3 
1 
3 
1 
1 
1 

12 
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Mav 4 this experiment was repeated with a fresher lot of 
eetles with more marked results, curculios commencing to die 
wo days after treatment in all the poisoned lots but one, all 
f one lot being dead in nine days, and in ten days all of every 
oisoned lot but a single beetle. In the check lot, meanwhile, 
nly one had died. 

Paris green experiment Xo. 2, May 4, 1889. 

Check lot. 1 lb. to 100 gals. 1 lb. to 200 gals. 1 lb. to 300 gals. 1 lb. to 500 gals. 

Died. 
Number used, 

12. 
Number used, 

12. 
Number used, 

12. 
Number used, 

22. 
Number used, 

22. 

3 2 1 

7 1 4 2 

8 1 2 2 1 

q . 2 3 3 6 

10. 
1 1 

i 3 
1 

1 4 
G 

4 

4 

IS 4 2 5 

14. i 1 1 

Total. 1 12 12 22 21 

In both the above experiments, as also in the following, peach 
eaves were used as food, and these were sprayed but once. 

All strengths of the poison mixture here killed the beetles 
eedino* on° it, the difference being seen in the rapidity with 
vhicfAhey took effect. In four days from poisoning the ratios 
ailed were 42 per cent, in lot two, 33 per cent , in lot tliiee, 2 < 
3er cent, in lot four, and 18 per cent, in lot five. 

Finally, May 17, a still more extensive experiment was begun 
with London purple, three hundred and forty-seven curculios 
being divided into five lots as before, their treatment differing 
fronT that of the foregoing only in the substitution of London 
purple for Paris green. The results were rendered, however, 
somewhat less satisfactory by the lateness of the season, \\ hich 
probably accounts for the number of deaths in the check. 
Other parallel observations led to the conclusion that spent 
adults, doubtless the earliest to emerge, were already beginning 
to die spontaneously. The experiment was continued for eight 
days, when all the curculios of the first lot were dead, and 
nearly all of the other poisoned lots, a fourth of the check ha\ - 
ing also perished. 
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London purple experiment, May 17. 1SS9. 

Check lot. 1 lb. to 100 gals. 1 lb. to 200 gals. 1 lb. to 300 gals. 1 lb. to 500 gals 

Died. 
Number used, 

47. 
Number used, 

100. 
Number used, 

100. 
Number used, 

50. 
Number used 

50. 

May 19. 35 37 16 12 
20. 18 19 4 6 
21. i • 18 10 2 4 
22. 10 11 9 10 
23. 5 5 7 7 8 
24. 4 6 5 3 5 

Total. 10 92 89 41 45 

EFFECT ON THE FOLIAGE. 

It is well known to fruit-growers that the leaves of the peach 
are much more sensitive to the scorching effect of the arsenica: 
poisons than those of the apple or plum, and it is important 
to know just how strong a mixture of the common arsenica' 
insecticides that tree will bear under favorable, and also 
under unfavorable, conditions. My experiments on this point 
are incomplete, but they are given here for what they are worth. 

First, two branches of a peach-tree were sprayed May IS 
with London purple mixture, a pound to 100 and a pound to 
200 gallons respectively. A week later no noticeable difference 
could be made out between the condition of the two branches, 
the tips of the leaves in both being somewhat deadened and dry. 
May 20 identical applications were made, with no apparent 
effect on the foliage by May 22. Heavy rains followed, and 
no further observations were made. 

June 6 two other branches were sprayed as before. A heav\ 
rain followed June 8. and more upon the 9th. On the 10th the 
effects of the poison were somewhat apparent on both branches 
reddish discolorations occurring where the fluid had gathered 
in drops and also along the margins of the younger leaves 
Further rains occurred on the 16th and 17th. On the 18th the 
discolored spots had increased in size, those on the brand: 
sprayed with the stronger solution being somewhat larger anc: 
more numerous. Xo leaves had fallen, but those worst affected 
were easily detached, and doubtless would have fallen event¬ 
ually. This loosening of the leaves was evidently due, not tc 
damage to the petiole, but to premature ripening of the leaf,* 
consequent on the chemical injury to the blade. June 8 twe 
other branches were sprayed as before, substituting Paris green 
for London purple in both mixtures. Light rain followed tin 
same day, and more on the 9th. On the 10tli a scorching 
the leaves was somewhat evident, a little more so where the 
stronger mixture was used, while on the 18th the condition oi 
the foliage was practically the same as on those branches 

* Ascertained by studying sections of the petiole. 



treated with London purple—if anything, a little less severely 
injured. There was also a barely perceptible difference in favor 
of the weaker mixture. Supposing that all the worst-injured 
leaves were rendered practically useless to the tree, the loss of 
foliage would probably amount to 4 or 5 per cent. 

There can certainly be no further question of the liability of 
the curculio to poisoning by very moderate amounts of either 
London purple or Paris green while feeding on the leaves and 
fruit of peach or plum, but much additional experiment is 
needed to test the possibility of preventing serious injury to 
these fruits by this means. The pupal hibernation and late 
appearance of a considerable percentage of the curculios make 
it possible that spraying must be several times repeated, and 
perhaps carried further into the season than is consistent with 
safety; and the limit of tolerance of these poisons by the peach 
under ordinarily trying circumstances has not been clearly as¬ 
certained. Further, the observations above reported on the 
food plants of the curculio make it likely that, in nature, a 
smaller proportion of the food of these beetles comes from the 
peach or plum than has hitherto seemed probable, and that 
poisons there applied would kill less certainly. It seems worth 
while to make the attempt to attract the adult to flowering 
plants in the orchard other than the peach, with the hope of 
poisoning it there (especially late in the season), without using 
these dangerous insecticides on fruits afterwards to be eaten. 
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THE AMERICAN PLUM BORER. 

(Euzophera semifuneralis, Walk.) 

Order Lepidoptera. Family Pyralhee. 

(Plate II.) 

Although various boring insects have occasionally attacked 
the plum” these have been species whose principal injuries are 
done to other trees, and in a species first described (in this 
country) in 1887, and whose immature stages remained un¬ 
known" until described by the writer in 1890, we have our first 
example of a borer devoted, so far as now known, to the plum 

alone 
This species was first reported to me as injurious August 21, 

1887 in a letter from Mr. Benjamin Buckman, 1 armmgdale, 
Sangamon county, Illinois, accompanied by a few borers found 
in young Chinese plum-trees (Prunus simom), one of which ^as 
nearly killed by them. 

The attack was described as most general near the forks of 
the trees, especially at the bases of the lower limbs, u _e 
larvse were sometimes found an inch, or less, within the earth. 
The smaller ones were near the surface of the bark, sometimes 
just under the thin outer film; but others were next the wood 
As many as fifty were taken from a single tree, the bark her 
being killed in large irregular patches.' ^ 

Although the plum borer and the common peach borer (San- 
nina exitiosa) often occur together in the same tree, they are 
usually distinct in their operations, the work by the peach borei 
being "limited to within a foot and a half of the ground, and 
that”of the plum borer rarely extending so near the bottom o 
the trunk. Occasionally, however, both insects were at work n 
the same part of the tree, and their burrows met or even crosset 
each other. The irregularly circular places of exit of the moth 
of the plum borer were near the upper part of the patch attected 
or even some distance from its edge. 

_I 

lellerella) bred from dates. 



27 

This insect clearly prefers the European or imported varieties 
>f plum, but occurs also in the native kinds. Primus simoni 
las, however, thus far been worst affected by it, and many 
rees of this variety have been quite destroyed. 

Living borers received November 3 were about half an inch in 
ength, of a greenish dusky color, with only a few scattered 
tairs springing from small "dark specks. The head was reddish 
>rown, with a darker triangular patch in the middle, and the top 
>f the first segment behind the head, the cervical shield so 
ailed, varied from yellowish to pitchy, more or less shaded 
vith brown, but with a median yellow’ patch. This borer has, 
>f course, the three pairs of legs and the fleshy prolegs (ten 
n number) of the caterpillar. From the peach borer, whose 
structure is similar, it may be distinguished by its dusky color 
the other being white), its smaller size when full grown, and, 
vith a glass, by the hooks on the prolegs. In the peach borer 
he ends of the soft stump-like prolegs are provided with small 
)rown hooks, arranged in two opposite curves discontinuous at 
heir ends, each of a single row ; w’hile in the new’ plum borer 
he corresponding hooks form a complete ring, nearly covering 
he end of the leg. 
Kept in a breeding cage and supplied with the chips and tw igs 

)f the plum-trees, our larvae spun small w’ebs in which they 
3assed the winter. By May 3 a part of them had pupated, and 
May 28 and 29 tw’o winged moths* emerged, all the others 
'ailing. 

These moths wTere small gray insects, the extended wings 
neasuring about eight tenths of an inch. The fore wings wrere 
’eddish behind (within); the hind wings w7ere plain. 

Other moths of this species wTere taken several times at the 
dectric light in 1886, 1887, and 1888, the dates of their occur¬ 
rence ranging from May 5 to August 24. The greater part, 
aowever, w’ere collected in May and June, and this is doubtless 
the period of the greatest prevalence of the winged form. The 
time and place of oviposition are unknowm. 

In brief, the species is apparently single-brooded; passes the 
winter as a larva in the tree; pupates in May; emerges in May 
and June; and may continue to lay eggs through July and 
August. 

Numerous experiments with insecticides for the destruction of 
the larvrn and eggs are reported by Mr. Buckman, but all with¬ 
out encouraging results. Unless the period of oviposition is so 
long as to make the preventive measures impracticable, it is 
probable that the washes of soap, soda, carbolic acid, and the 
like, wrhich protect the apple-tree against the common borers, 
may be used to advantage on the plum in summer as a defence 
against this new enemy. 

* Determined as above by Frof. C. H. Fernald. 
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DESCRIPTION. 

Larva,. (PI. II., fig. 1, 3.)—'The general appearance of this 
larva is that of a dusky, somewhat hairy caterpillar, paler be¬ 
neath, with a reddish brown head, darker in the middle, and 
variegated cervical shield. The principal hairs are conspicuous¬ 
ly long and slender. 

The head is brown, with a lateral black blotch behind the 
eyes, smooth, much darker on the slightly depressed frontal 
area, this bordered by depressed black sutures, outside which, 
at a little distance, is a V-shaped line white line. Antennae 
three-jointed; first joint very large, broadly conical; second 
thick,'oval, with a very long stout hair at outer side of tip; 
the third minute. Ocelli five, black, placed behind the antennae 
in a curve opening downward. 

Labrum broadly emarginate, with rounded lobes. Maxillae 
and labium pale beneath, with dark sutures strongly contrast¬ 
ing with adjacent parts of the head. Mala and palpi brown. 
Labial palpi minute. Maxillary palpi three-jointed, large; first 
joint nearly as thick as the palpiger, and about as broad as 
long; second joint cylindrical, width two thirds the length; third 
joint tapering, about two thirds as long as the second. 

Body with six conspicuous rows of long pale hairs, longest on 
the posterior segments, one hair of each row to each segment, 
each borne on a minute black piliferous tubercle scarcely as large 
as the spiracle. One row above spiracles, another equally dis¬ 
tant below, and two subdorsal rows. Other smaller hairs irregu¬ 
larly distributed. 

Cervical shield yellow, smooth, with a few scattered hairs and 
two curved brown blotches, one on each side, separated by a 
yellow median spot. Anal plate coriaceous, brown, heart- 
shaped, with six long stout hairs at its posterior margin. Pos¬ 
terior segments without spines or tubercles at hinder margin, 
differing here from the peach borer. Spiracles black, nearly cir¬ 
cular, anterior pair but little larger than the remaining eight, 
last pair not exceeding the eighth in size. 

Thoracic legs pale reddish brown externally, paler within, with 
dusky tips. Each proleg except the last pair with a complete 
close circlet of large hooks, and several smaller ones besides, 
and also a horny black central disk or tubercle within the ring. 
Last pair with a single half circlet of very strong close-set 
hooks. 

Imago. (Plate II., fig. 5.)—Expanse 20 to 25 mm. Head and 
thorax dusky gray with bright bronze reflections. Abdomen simi¬ 
lar, and also brightly bronzed, but with edges of segments pale 
Fore wings light gray, with brownish red and black markings 
Posterior two thirds of basal field brownish red, with scattered red¬ 
dish scales along the costa also, the reddish tint deepest along the 
middle of the wing. Basal line near the middle of the wing 
white, sometimes obsolete posteriorly, making, when complete. 
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wo external and three internal angles. Middle field black mixed 
1th gray except at posterior margin, where it is largely suf- 
lsed with reddish brown. White scales usually forming distinct 
iscal spots, in one case broadly ringed with black. Outer line 
ariable; when distinct, with twTo internal and one external 
ngles. Commonly distinctly bordered with black within, and 
allowed without by a reddish shade (except near costa, w7here 
his merges in black, which is broadly bordered by light gray). 
. marginal black line, commonly broken by veins. Fringe dusky, 
ith white line at base. Hind wings smoky, with black mar- 
inal line and dusky veins, and fringe with white basal line fol- 
jwed by a dusky band, beyond which it is paler. Surface of 
ind wings considerably bronzed, the fore wings less so. Be- 
eath, wings fuscous bronzed. Outer field of fore wings some- 
hat paler, hind wings gradually darkening outwrard. 

Antennae dark; proboscis gray; palpi dusky bronzed. 

Described from twelve Illinois specimens. 

Distribution; Colombia, S. A. (Zeller), Florida, Texas, Colo- 
ido, Utah, Washington. Pretty general throughout the east- 
?n United States and Canada.—Hulst. 

LITERATURE. 

The species was first described in 1863 as Nephopteryx semi- 
meralis by Walker in the British Museum Catalogue, Part 27, 
. 58; and again in 1882, according to a note kindly sent me 
y Mr. Hulst, as Euzophera impletella, Zeller,* * * § this description 
eing based on specimens from Colombia, S. A. In this country 
was described by Hulst in 1887 in “Entomologica Americana” 

Vol. 3, p. 137) as Stenoptycha pallulella. 

The original description of the genus was given by Heinemann 
nder the name Stenoptycha in 1865, in his work on the Lep- 
loptera of Germany and Switzerland,! but as this generic name 
as preoccupied by Zeller,! the genus w7as rechristened Melia by 
[einemann, on a later page of the same work.§ Melia proved, 
owever, also to be preoccupied || as noted by Zeller in 1867, and 
ie current Euzophera wras then finally proposed.** 

* Hor. Soc. Ent. Ross., 1882, vol. 16, p. 224. 
+ Die Schmetterlinge Deutschlands und der Schweiz, 1865, p. 190. 
t Entom. Zeitung Stettin, 1863, p. 154. Zellei-’s u-e of this name for a genus of Ptero- 

tioridae is also illegitimate, as it has already been applied by Agassiz to a Medusa (Contr. 
at. Hist. United States, 1862, vol. 2, p. 149). 

§ 1. c., p. 209. 
II Used previously in Muscidae, Pyralidae, Crustacea, Mollusca, and botany. 
** Entom. Zeitung Stettin, 1867, p. 377. 
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ON THE COMMON WHITE GRUBS. 

(Lachnosterna and Cyclocephala.) 

(Plate IY.) 

Order Coleoptera. Family Scarab,eid,e. 

The white grubs or “grub worms” are among the immemo 
rial enemies of agriculture in both worlds, but in neither Europ 
nor America has the problem presented by their injuries on th 
farm and in the fruit and vegetable garden received a satisfac 
tory solution. In fact, in this country the very conditions c 
the"problem have hitherto scarcely been ascertained, since, nol 
withstanding the prominence of these insects in American fan; 
economy for more than a century, their life history ha 
never yet been fully and correctly determined. The steady ir 
crease of their numbers in this State, apparently connected wit 
the gradual enlargement of the area laid down in grass, ha 
made systematic investigation of their life history, habits, an 
economic relations simply imperative and indispensable; and 
have here to report the first result of studies of our species 1 

Illinois. 
Our common and destructive white grubs all belong to tb 

genera Lachnosterna and Cyclocephala, by far the greatei nuni 
bar of both species and individuals to the former genus; but a 
the latter is also sometimes locally destructive, and as tl 
species of this genus differ in life histo.ry from those of Lac I 
nosterna in a way to affect somewhat their economic relation 
means of distinction between these groups of white grubs a 
desirable. Fortunately, distinctive characters are easily ma< 
out, and an}" one able to recognize the common grains or frui 
need not doubt his ability to tell these two most importai 
kinds of white grubs apart. 

The required distinctions are to be found at the hinder end 
the body. In Cyclocephala the under side of the last segmeij 
is thickly set with short stiff brown hairs, which are similar ail 
uniformly distributed; while in Lachnosterna the middle 
this patch of hairs is occupied with a double row 
strong blunt spines, which run in a direction lengthwise 
the bodv and leave between them a little strip or a^en 
of smooth skin. The difference between the spines of these rov 
and the other hairs of this surface is seen at a glance. Fui the 
in Lachnosterna the vent or anus, at the extreme end of t 
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body, opens in an angular slit or groove which forms the lower 
border of a small plate (the supra-anal plate), the upper border 
of this plate being broadly rounded. In other words, this supra- 
anal plate has the form of a broad triangle with a widely 
rounded upper margin. In Cyclocephala the corresponding plate 
is very large, and its lower border is straight, so that the vent 
opens" here in an unbroken transverse slit instead of the angular 
one above described. These characters are quite sufficient to 
separate these larvae, but others will be given in this article 
under another head. 

LIFE HISTORY OF LACHNOSTERNA. 

Some studies of the transformations of the white grubs begun 
by me in 1886 have led to the discovery that the biography of 
these insects most generally current in entomological literature 
is erroneous and misleading in some important particulars, and 
that agricultural practices based on this inaccurate biography 
must be largely without beneficial effect. 

If I were to sav that the white grub lives for three years in 
the earth, counting from the May or June when the eggs are 
laid ; that the grub or larva gets its growth in its third autumn, 
hibernates in the earth without transforming, pupates in the 
third spring of its life, and presently emerges as an adult, I 
should repeat in substance what has been many times said be¬ 
fore; but this account would be quite inaccurate, at least as to 
the period of maturity and the time of transformation of the 
great mass of our white grubs, and might lead to unfortunate 
practical mistakes. 

In fact, all the species of Lachnosterna whose transformations 
I have observed (and to this genus the great majority of these 
grubs belong) get their full growth in spring and early sum¬ 
mer, pupate in summer and early autumn, change in the earth 
to the adult beetle in fall, and hibernate there in that stage 
without escaping, finally crawling out of the earth for their 
brief life as “ June beetles” in April, May, or June, or, rarely, in 
July. 

One practical bearing of this difference in history is easily 
seen. If the first account were correct, ground which contained 
full-grown, active, and destructive grubs in late summer and 
fall might always be safely planted, so far as the grubs are 
concerned, to corn or potatoes or any other of the numerous 
crops subject to their attack, since by spring the insects would 
be too far advanced towards pupation to do any further injury; 
but in fact this is far from being the case, for a grub active in 
fall will also, if nothing interferes with it, be destructive in 
spring and well on towards or into the summer, and will thus 
have time the following year, before reaching the term of its 
larval life, to completely destroy either corn or small grain. 
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Furthermore, if the first account were correct, a farmer who 
finds his crop destroyed by full-grown grubs in spring need not 
hope to raise anything not grub-proof on that ground that 
year; while the truth is that he may expect to see his field 
practically deserted by his enemies by July or even by late 
June, and may consequently plant some time previous to that 
without fear of harm. 

The current and most authoritative statements of the life 
history of the white grubs are incomplete and more or less con¬ 
tradictory. 

Dr. Harris says that “the habits and transformations of the 
common cockchafer of Europe have been carefully observed, and 
will serve to exemplify those of the other insects of this family, 
which, as far as they are known, seem to be nearly the same,'7 
and continues with a compiled account of the history of the 
European species* * * § to the effect that the larva gets its growth 
at the close of its last summer, penetrates about 2 feet into the 
earth, remains a pupa there until February, at which time it 
transforms to the beetle, and three mouths afterwards emerges 
to the light.! Referring to one of our most common species, 
now known as Lachnosterna fusca,, he further says:! “In the 
course of the spring these beetles are often thrown from the 
earth by the spade and plow in various states of maturity, 
some being soft and nearly white, their superabundant juices 
not having evaporated, while others exhibit the true color and 
texture of the perfect insect.” 

In a long account of the same species. Dr. Fitch remarks^ 
that “early in spring, in spading or plowing the ground, these 
beetles are frequently exhumed, or sometimes in turning over a 
large stone one of them will be found beneath, lying in a 
smooth cavity or little round hollow in the dirt, like a chicken 
in its shell. This cavity or cell is formed by the grub the pre¬ 
ceding autumn. Turning itself around and around, it presses 
upon and compacts the dirt and molds it into this cell for its 
winter residence; and in this cell it changes first to a pupa, in 
which the legs and wing-cases of the insect are seen in their 
rudimentary state, and afterwards to a beetle, such as we have 
above described. This beetle lies dormant in its cell until the 
ay arm tli of the incoming summer penetrates the ground suffi¬ 
ciently to awaken it into actHity. It then breaks from its 
prison and ivorks its Avav out of the ground.” On another page 
he adds, II “The history" of our May beetle and its transforma- 

* Several standard European authorities give quite a different account of the transf^- 
mations of the European cockchafer from that quoted by Harris. Ratzeburg, Maurice 
Girard, and Taschenberg give for it a life history essentially like that of Lachnosterna, as 
here established. 

+ Insects Injurious to A'egetation, 2d ed. (1862), pp. 27, 28. 

+ ibid, p. 31. 
§ Third Report on the Noxious and Beneficial Insects of New York (1859), p. 53. 

H ibid., p. 55. 
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ions have never been fnllv observed, but everything known re- 
pecting it concurs to show that it is exactly analogous to the 
ockchafer or May bug of Europe (Polyphylla melolontha, 
jinn.), and occupies the place of that species upon this conti- 
ent.” 

Mr. Walsh, the first State Entomologist of Illinois, says con- 
oncerning the “white grub”* *: “It lives several years in the 
irva state, and finally, in the early spring, changes into a dark 
hestnut-colored beetle.” 

The fullest and most detailed of these earlier accounts, is that 
iven by Dr. Riley in 18G9, in his first report as State Ento- 
lologist of Missouri (p. 157): 

Soon after pairing, the female beetle creeps into the earth, especially 
herever the soil is loose and rough, and after depositing her-eggs, to the 
umber of forty or fifty, dies. These hatch in the course of a month, and 
he grubs, growing slowly, do not attain full size till the early spring of 
he third year, when they construct an ovoid chamber, lined with a gelat- 
ious fluid, change into pupa?, and soon afterwards into beetles. These 
ist are at first white, and all the parts soft, as in the pupa, and they 
requently remain in the earth for weeks at a time, till thoroughly hard- 
ned, and then, on some favorable night in May, they rise in swarms and 
11 the air. 

This is their history, though it is very probable, as with the European 
ockchafer (a closely allied species), that, under favorable conditions, some 
f the grubs become pupa?, and even beetles, the fall subsequent to their 
econd spring; but growing torpid on approach of winter, remain in this 
tate in the earth, and do not quit it any sooner than those transformed 
a spring. On this hypothesis, their being occasionally turned up in the 
resh beetle state at fall plowing becomes intelligible. 

Dr. Thomas gives no life history of the grubs in his entomo- 
Dgical reports, but implies the transformation to the imago 
a spring in the following words:! “In April, when the ground 
3 being plowed or spaded, often hundreds of them are cast out 
dready in the perfect state, but then they are of a pale, creamy 
olor; ” and in an article on these insects published in the 
'Farmers’ Review” of Chicago, for 1881, he expresses the opinion 
hat full-grown larvae destructive that fall will do no further 
larm, but will transform to the perfect insect the following 
pring. 

According to Mr. Saunders, t“At the close of the third sum- 
ner they cease feeding and bury themselves, sometimes 2 feet 
leep in the earth, and there, in an oval cavity formed by the 
notions of the larva from side to side, the change to chrysalis 
akes jilace, the beetle digging its way through and appearing 
it the surface in due season. Sometimes the transformation to 
he beetle state takes place in the fall, for we have several 
imes found fresh specimens at this season, showing by their 

* Practical Entomologist, vol. i (18SG), p. GO. 

t Sixth Report State Entomologist of Illinois (1876), p. 98. 
t Report of the Entomological Society of Ontario, 1872, p. 18. 

* 

—3 
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softness that they had but lately escaped from the pupa case 
Such perfect insects secrete themselves under ground dunnM 
winter, and appear with the rest of their troop m spring. 

Mv own contribution to this history of error was made in| 
' iu a brief account of the white grubs as strawberry m- 

* “The erubs hatch in the course of a month, and, grow- 
1883 
sects 
inw slowly, do not commonly attain full size until the early 
spring of the third year, when they construct an ovoid chamber 
lined "with a gelatinous fluid, change into pupa?, and soon after 
into beetles. Occasionally, however, individuals complete their 
transformation in the ground in autumn, and hibernate m the 
adult condition, without leaving their pupal cells, until the lot 

lowing spring.” 
General accounts of the life history of the white grub consist 

ent with the conclusions of this paper have been published 
without distinction of species or other particulars, by Mr. Italic 
L. Bernard, in the Patent Office Report for 18o2, and by I rof 
G. H. Perkins, in the Second Annual Report of the \ermoni 
Experiment Station (1888).t 

The criticism to be made on most of these statements is subl 
stantially that the rule has been regarded as the exception anc 
the exception as the rule. While the occasional or even freqnen 
transformations of white grubs to the pupa and imago 111 ial 
have been reported by previous observers, as shown m the ex 
tracts given above, the reader of economic entomology \u 
search in vain for any statement or implication that suci 
transformations do not as a rule occur in spring m the genu; 
Lachnosterna. The only white grubs agricultural!} destiiictiv 
which we have so far found to pupate m spring belong to th 
genus Cyclocephala, and are much less common than thosl 
of species of Lachnosterna, all of which, so far as I know, read 

the imago stage in fall. 
The following are the observations on which this statemenl 

is based: 
(11 White grubs obtained from a timothy meadow at bham 

paign March 24, 1886, had formed the pupa July 2J, an 
September 17 were adults of Lachnosterna inversa, m the eait 

of their breeding cage. J 
(21 Others obtained from a corn field at Anna. Ill., April 

1886, were found July 28 still unchanged in their pre-pupa 
earthen cells at the bottom of the breeding cage but Septeirj 
her 17 had transformed into pupa?, and October 9 were ij 
part adult beetles, still in earth, of L. implicita, the rj 
mainder continuing as pupa?. These pup® were placed m alcohd 

for specific description. | 

* Thirteenth Report State Entomologist of Illinois, p. 145. 

lor We VTata. ateac, 

perfectly colored and matured. 
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3) Grubs obtained from plowed corn-ground April 27, 1880, 
Urbana, Ill., and kept in a breeding cage, were finally examined 
Dtember IT, by which time they had transformed to beetles 
11 living in the earth in their pupal cells. These were identified 
L. in vers a. 

4) Grubs collected from the earth in a corn field at Cham- 
ign May 1, 1886, kept in the earth in a breeding cage and 
pilarly supplied with food, had begun to pupate June 28, 
d had transformed in the earth to the imago of L. in versa 
September 17. 

5) Specimens collected in June, 1886, from the University 
vn at Champaign, where they had done immense damage to 
3 turf, had pupated in part by July 28, but were not carried 
rough. The larvae are indistinguishable from those bred to 
versa. 

6) Larvae were collected at Champaign, from the fields, at in- 
•vals from April 2 to 22, 1890, and placed in a large breed- 
r cage with earth and food. A trench was dug to a depth of 
feet, inclosed by boards set to that depth in the earth and 

ojecting 5 inches above it, and divided by board partitions 
jO six compartments—all the joints being made quite insect- 
lit. The earth at the bottom of this trench was pounded 
ry hard, and the whole refilled. A lot of larvae from the 
ove collections was put into one of these compartments April 
, the top of the inclosure being then covered with cheese 
>th, and April 29 one more grub was added. July 24 one pupa 
d several larvae were found in the cage; September 5 adults 
inversa, rugosa, and hirticula, and a single pupa were taken 

>m the earth in it ; and finally, September 26, when the com- 
rtment was cleaned out, three more examples of adult hirticula 
re found. 

'7) Another selected lot of the same grubs was placed April 
in another compartment of this trench, and to these a 

tgle larva from a corn field was added May 7. Nothing was 
m of this lot until September 7, when two adults of L. gibhosa 
re found 8 inches below the surface, beneath the pounded 
rth bottom of the cage. 

!8) April 28, 1890, a large lot of grubs was collected from a 
Id of growing corn 3 miles west of Champaign, 2 or 3 acres 
which had been completely destroyed. The next day ninety- 

ree of these grubs were put into the trench cage. This lot of 
rvae was examined May 31, June 23 (at which time five were 
parated for more frequent observation), and July 1 and 2, 
e larvae all continuing active until the latter date, at which 
ne one was shortened in its earthen cell. This larva was 
parately watched, and found dead, as a pupa, July 18. July 
• and 18 no pupae had appeared in either of the other lots, 
it July 24 two of the five, separated as above, had pupated, 
o others had formed their cells and shortened up, and one 
is dead. August 5 these were all dead without further change. 
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In the main lot, the first pupa? were found July 25. August 1: 
larvae and pupae were seen, but no imagos, and September * 
the cage contained several dead pupae and two adults of rugosa 
four more of which were taken out September 26. 

(9) In a compartment of the breeding trench just describe) 
in which no grubs were put. two pupae and one larva were see 
July 24, (apparently having made their way under the partitio 
from a cage adjoining,) and September 25 two of these wer 
beetles of L. in versa, and one was a pupa of the same species. 

(10) Collections made September 15, 1890, from the sam 
field from which the larvae were taken in April for the abov 
experiments, were all larvae and adults (no pupae occurring 
the latter both ragosa and in versa. 

Generalizing the above breeding-cage experiments, we lear 
that living pupae of five species, Lachnosterna implicit a, inversi 
rugosa, hirticula, and gibbosa, have been found by us in tli 
earth from June 28 to September 17, but no earlier and nc 
later; and that adults of these species have occurred in tl 
same experiments from September 4 (their earliest noted appea 
ance there) to October 9, beyond which date the breeding-cag 
work was not continued. 

The dates at which the adults of Lachnosterna have been ol 
served by us in the earth outside bear out in every case tl 
manifest teaching of breeding-cage results. L. fusca we lia^s 
found as an adult still in its earthen cell Aug. 11, Oct. 2, 8, 1( 
14, 25, Nov. 28, Mar. 24, 28, Apr. 1, 2, 4, 5, 8, 9, 10, 11, 1: 
14, 15, 16, 19, 21, 23, and 27, May 1 and June 14^ L. fr, 
terna, June 6; L. gibbosa, Aug. 11, Sept. 26, Oct. 3, 7, 8, 1< 
14, 18, Mav 6 and 8; L. hirticula, Aug. 12, Sept. 5, 26, Oc 
2, 7, Nov. o, Mar. 27, Apr. 5, 8, 9, 29, and May 1 and 4; J 
ilicis, Apr. 12 and May 28; L. inversa, Sept. 5, 15, 17, Oct. : 
7, 8, 28, Nov. 5, 24, 25, Mar. 27, Apr. 2, 4, 5, 8, 9, 12, 14, 1 
16, 20, 21, 29, and May 8 and June 13; L. rugosa, Sept. 4, ■ 
15, 26, Oct. 2, 28, Mar. 24, Apr. 22, 23, May 16 and June 2i 
L. tristis Mar. 28, Apr. 8, 12, 14, 16, 19, 20, 25, May 1 ar 
16, L. arcuata we have taken from the earth only Dec. 4. 

Taking into account now the fact that in all our collectioi 
of these imagos, extending through five years, not a single pu] 
was discovered except in the interval between June 28 and Se 
tember 17, as stated above, we see that all the observatioi 
made by us on the transformations of Lachnosterna go to she 
that the common species of this genus pupate in the latter In 
of the growing season and hibernate as adults in the earth. 
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For the purpose of exhibiting’ more clear]}’ the data upon 
nich the above statement is based, I present the following 
[ble drawn up from the collection records of my office, giving 
jte and place of every collection of pupa or adult of any spe- 
*s of Laclinosterna made by us from earth in Illinois. 

PUPiE AND IMAGOS OF LACHNOSTERNA FROM EARTH. 

Imagos. Date. Locality. Remarks. 

Mar. 21,1886 French Grove. Pasture. 

fusca. ‘ ‘ 24,1886 Champaign. Timothy meadow.. 

rugosa .. .. “ 24,1886 Peoria Co. Pasture. 

hirticula. “ 27,1889 Urbana. Corn field.. 

inversa . “ 27,18-9 « < < c 

fusca. ‘ ‘ 28,1889 * t 4 < 

tristis . “ 28,1889 i « < < 

fusca. Apr. 1,1885 Champaign.... . Garden. 

“ ‘ ‘ 2,1881 Normal. Strawberry field. 

inversa . * ‘ 2,1890 Urbana. Corn fields and sodu 
Ifusca. “ 4,1889 Champaign. Corn field. 

inversa . “ 4,1889 t t ( < 

Ifusca. ‘‘ 5,1889 4 4 c ( 

1 inversa. “ 5,1889 ( < t < 

, hirticula. “ 5,1889 4 < < < 

! inversa. “ 5,1890 Urbana. Corn fields and sod. 
Igibbosa. “ 6,1890 < < Sod. 
Ifusca. ‘ ‘ 8,1889 Champaign. Corn field. 
i inversa. “ 8,1889 t < < < 

tristis . “ 8,1889 ( s < < 

ifusca. “ 8,1890 Urbana. 
hirticula.. “ 8,1890 c < 

1 inversa. “ 8,1890 < < Corn fields and sod. 
fusca. “ 9,1889 Champaign. Corn field. 

i inversa. “ 9,1889 < < < < 

< < “ 9,1890 Urbana. Corn fields and sod. 
fusca. “ 10,1890 Champaign. Corn field. 

“ “ 11,1890 < c i c 

« < ‘ ‘ 12,1890 < < i < 

ilicis. “ 12,1890 t t < < 

j inversa. “ 12,1890 Urbana. Corn fields and sod. 

Itristis. “ 12,1890 < < Sod. 
fusca. “ 14,1887 < < 

! inversa. 14,1887 4 6 

itristis. “ 14,1887 4 4 

fusca. “ 15,1885 Champaign. Garden. 
c 4 “ 15,1890 < » Corn field. 

inversa. “ 15,1890 Urbana. Corn fields and sod 
< < “ 16,1887 Edge wood. Meadow . 

fusca. ‘ ‘ 16,1887 “ . Under boards. 

tristis . “ 16,1889 Urbana. 
c < 

fusca. “ 19,1887 4 < 

Meadow. 

hirticula. 19,1887 “ .;;;; 
< < 

Itristis. “ 19,1887 < < t t 

< < 

“ 20,1886 Anna. Rasp berrv patch. 
inversa . “ 20,1886 Urbana. Corn field. 
fusca. “ 21,1890 Champaign. t 4 

inversa . 21,1890 Urbana. Corn fields and sod^ 
rugosa. 22,1890 
fusca. ‘ ‘ 23,1887 Urbana. Clover. 

rugosa. “ 23,1887 « < 4 4 

tristis . “ 25,1887 < < Wheat stubble., 
fusca. ‘ ‘ 28,1890 < i Corn field. 

hirticula. 29,1890 ( < • 

inversa . “ 29,1890 « < Corn fields and sodu 
fusca. May 1,1886 Champaign. Corn field. 

tristis. “ 1,1886 4 4 

hirticula. “ 1,1886 ( ( 

* 4 

“ 4,1885 Urbana. Roots of wheat. 

gibbosa. “ 8,1886 Champaign. Corn field. 
inversa. 8,1886 4 4 

rugosa . “ 16,1885 
tristis. “ 16,1885 
ilicis. “ 28,1885 Urbana. Grass. 
fraterna. June 6,1889 Champaign. Wheat. 

inversa. “ 13.1889 Urbana. Grass. 

fusca. “ 13,1890 Breeding Cage. 
Irugosa. “ 25,1889 Urbana. 

Pupae. 

ersa. 
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Pupae. 

mversa. 
rugosa.. 

hirticula. 
rugosa... 
inversa.. 
rugosa... 

implicita. 
inversa... 

gibbosa 

inversa. 

hirticula. 

implicita. 

Imagos. 

fusca_ 
gibbosa. 
hirticula 
rugosa.. 

mversa.., 
( 6 

hirticula 
rugosa.., 

inversa. 
rugosa. 

inversa... 
hirticula. 
gibbosa.. 
rugosa... 
fusca_ 
hirticula. 
inversa. , 
rugosa..., 
gibbosa., 
fusca.... 
inversa.. 
gibbosa. 
hirticula 
inversa.. 

implicita. 
fusca. 
gibbosa.. 
fusca. 
gibbosa.. 
fusca. 
inversa... 
rugosa... 
hirticula. 
inversa.., 

fusca... 
arcuata, 

Date. Locality. Remarks. 

June 
Julv 

( ( 

( ( 

f s 

Aug. 

Sept. 

Oct. 

28,1886 
18.1890 
18.1890 
21.1890 
21,1890 
21.1890 
25.1890 
25.1890 
28,1886 
29,1886 
3,1885 

11,1885 
11,1885 
12,- 
4,1890 
4.1890 
5.1890 
5,1890 
5,1890 
5,1890 
5.1890 

15.1890 
15.1890 
17.1890 
17.1890 
26.1890 
26,1890 
26,1890 
2.1890 
2.1890 
2.1890 
2.1890 
3.1890 
3,1890 
3,1890 
7,' 

Breeding Cage. 
Champaign .... 
Breeding Cage. 

Champaign. 
Breeding Cage. 
Urbana. 
Breeding Cage. 
Urbana. 

Breeding Cage. 
Champaign .... 
Breeding Cage. 

Champaign. 
6 i 

Breeding Cage. 

Grubs, May 1. 
Corn field 

Corn field 

Lawn. 

Clover 

Corn field 

Cornfield. 

Champaign 

Three lots. 

Two lots... 

Lawn. 

Urbana. 

<v 
7,- 

No v. 

Dec. 

8, 
9.1886 

10,1890 
10.1890 
14,- 
18.1890 
21,1886 
28.1886 
28,1886 
5,1890 

24.1890 
25.1890 
28,1882 
4,1882 

Breeding Cage. 
Urbana.,. 

Urbana. 
Champaign 
Urbana. 

Ash roots, grass. 

Ash roots, grass. 

Orchard, corn. 
Pasture. 
Meadow. 

Centralia. 

Corn field. 
< < 

i « 

Strawberry field. 

LAYING AND HATCHING OF EGGS. 

Data relating to the time and place of deposit of the e£ 
and the time of hatching have hitherto been scarcely m< 
definite and complete than those concerning the periods of i 
transformations, and the following observations are con 
quentlv deemed worthy of record. 

June 28, 1889, some semi-transparent white eggs were fou 
in small masses among the roots of corn on the Uni vers] 
premises, about an inch and a half below the surface. The cd 
was quite free from weeds and grass. These eggs, kept in eai 
in a breeding cage, hatched July 11 as unmistakable wh 
grubs, but whether of the genus Lachnosterna or Cycloceph; 
it is not now possible to say. 
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On the 2d April, 1890, thirty-seven specimens of L. inverse 
btained from the earth by following the plow in corn fields 
nd grass lands were confined in a breeding cage with an abun- 
ance of sod. On the 8th May three of these beetles had emerged 
*om the earth in their breeding cage. By the middle of the 
lonth the abdomens of the females were much swollen and full 
f well-developed eggs, and on the 5th June the first eggs were 
lid. They were oblong oval when first deposited, but soon 
welled to a spherical form. They were deposited singly in 
he earth, each in a separate cell barely large enough to con- 
ain it. At this time the males began to die, and by the middle 
f the month the females were also occasionally found dead, 
Iways with spent ovaries. By June 21 the young larvae were 
•ell "developed within the egg, and on the 23d the first one 
atched. On the 28th of the month, besides young grubs, 
he breeding cage contained well-developed eggs apparently 
bout to disclose the young, the beetles having, in fact, not 
et all perished. At this point the record abruptly ceases. 

A similar experiment with adults of L. hirticula was started 
ipril 8, 1899, and here also the first two beetles emerged the 
5th May. On the 25th June no eggs were to be found, but on 
he 28th eggs were first discovered,—of a shape to indicate their 
ecent extrusion. Nine of these were isolated, and from them 
arvae hatched 7th July. 

HIBERNATION. 

The time and place of hibernation have their especial economic 
nterest as related to the time within which the white grubs are 
lear enough the surface to be reached by agricultural opera- 
ions. That these insects hibernate in two stages has been 
ilready shown; the adults in the earthen chambers within 
vhich they have emerged from the pupa, and the larvae at a 
lepth sufficient to protect them from the frost,—a distance in 
his latitude of about a foot and a half, if I may judge from a 
angle observation made November 29,1886, in a badly infested 
vheat fidld in Sangamon county. Here, around the margins of 
lenuded patches—the ground "being frozen some four inches 
leep_the white grubs were found repeatedly in numbers aver¬ 
ting four or five to the square foot, and at a depth varying 
rom a foot and a half to two feet. 

The time at which the grubs begin to retreat and the depth 
:o which they go are probably governed largely by the weather, 
in 1890 they had already come up in meadows and pastures 
tom their winter quarters by the 24th March, were still at the 
mrface in their usual number during the latter part of October, 
and had not all withdrawn by November 25,—although at 
this last date most had gone beyond the reach of the plow. 

The imagos, on the other hand, are to be found in winter 
from no more than two or three inches to about ten inches be¬ 
low the surface. They do not lea\e their pupal cells, as a rule, 
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but hibernate where the pupa itself was formed. Additional 
observations on this matter are greatly to be desired, especially 
for the extremes of the State, and for seasons of unusual cold. 

LIFE HISTORY OF CYCLOCEPHALA. 

My notes on the dates of transformations of white grubs be¬ 
longing to this genus are but few in number, but as they accord 
with those already given by entomologists, they probably indi¬ 
cate correctly the life history of these beetles. 

Our only species in Illinois is C. immaculata, and its larva 
occur in grass with the other white grubs, and have been found 
infesting corn on sod. Grubs of this species collected in grass 
lands at Urbana, Illinois, April, 1887, had all emerged as adults 
July 19. Others collected from corn fields April 25, 1888, had 
pupated, at least in part, June 20, and afterwards gave tht 
imago,—at what date is not known. In April, 1890, grubs were 
collected from the 6th to the 29th from roots of corn stalks 
from sod plowed in fall, and from a field of young oats. A1 
but one of these had pupated by June 4, some of them recently 
at that date. The first beetle appeared June 16, and all hac 
emerged as adults (five males and eight females) June 192 
A dozen of the beetles bred from this collection were placed ir 
a breeding cage and furnished regularly with fresh sods. B} 
July 2 they had laid numerous eggs among the grass roots 
and five days later one of these had hatched. July 26 severa 
young larvae were living and doing well, but by Aug. 10, througi 
some misadventure or mismanagement, all had died. In electric 
light collections made April 11 and 12, thirteen days in May 
fifteen days in June, and thirteen days in July, 1887, till 
species first appeared June 10, became abundant bv the 17tl 
and 18tli, continued so until the 1st of July, and disappearec 
July 14,—both beginning and continuing decidedly later that 
any of the six species of Lachnosterna collected at the sam< 
time. 

It is quite clear that white grubs of this group have the lit 
history which has been most commonly attributed to the other 
in so far at least as to hibernate in the larval state, to pupatf 
in May and June, and to emerge in June and July,—later oi 
an average than the species of Lachnosterna. Pupation is con 
sequently earlier than that of Lachnosterna and the emergenc 
of the imago occurs later in the season, the essential difference 
being that adults of Cyclocephala escape from the earth one o 
two months after the completion of their larval life, while thos< 
of Lachnosterna continue in the earthen cells as pupae an< 
imagos about ten months. The difference in the economic ap 
plication of these biographies is not however very great, sine 

* By a copyist's error, these two dates were printed July instead of June in "Insec 
Life,” vol. iii, p. 245. 
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he period of active larval life of Cyclocephala seems to termi¬ 
nate on an average only three or four weeks before that of 
Lachnosterna. Injury in spring by this grub is consequently to 
le anticipated if it has reached the winter without transforming, 
;he difference being simply that this injury will not continue 
piite so long as in the case of the Lachnosterna grub. 

FOOD AND FEEDING HABITS. 

Food of larvae.—No list of the food plants of our American 
vhite grubs has ever been prepared, and nothing whatever is 
mown of preferences with respect to food, if such exist, among 
he various species. Grass, clover, and all cereal crops are sub- 
ect to their injury, and potatoes, strawberries, and many other 
garden plants, are often damaged and destroyed by them. Some 
species also, if not all, feed freely on the roots of trees and do 
>-reat damage in this manner to nursery stock, evergreens and 
;he like. The grubs of tristis and ilicis are perhaps most in- 
urious in this way, as these species were most frequently 
‘ollected in woodlands. 

That they may live for a considerable period on earth alone 
s shown by Dr. Rilejy who says that he has known the larvae 
if the common May beetle to feed for three months upon 
lothing but pure soil.* 

As illustrations of the injury inflicted in Central Illinois at 
:he present time I will describe two instances of damage to 
vheat and one to corn. 

Mr. John Upton's Field.—In a field of fall wheat in Sangamon 
county, visited Nov. 29, 1886, in response to a request from 
:he owner, I found many dead stools everywhere throughout 
lie field, and occasionally patches fifteen or twenty feet across 
vhich were completely killed. The dead plants were invariably 
>aten off from very near the surface to half or three quarters 
if an inch below, the stems irregularly gnawed away, and the 
*oots entirely gone. There was nothing whatever at the time 
xbout the plants or in the earth to explain the injury, but at 
x depth of about a foot and a half the white grubs were found 
especially abundant beneath the borders of the injured plots. 
This ground had been in corn for the three preceding years,— 
rom 1883 to 1885,—in wheat in 1882, and in corn in 1881. It 
vas sowed to wheat in the fall of 1885, and yielded in 1886 
twenty bushels of wheat per acre. As many of the grubs in this 
leld were full grown, we are compelled to believe that the eggs 
lad been laid in the corn. 

Mr. E. E. Chester's Field.—In a field of winter wheat in Cham¬ 
paign sown on corn ground, and visited June 6, 1889, patches 
occurred from two feet to two or three rods in diameter on 
vhich wheat was entirelv wanting or greatly diminished in 

i/ ~ CD «v 

* St. Louis “Globe-Democrat,” March 25, 1S7(3. 
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amount and dwarfed in size, a. difference appaient, I 'was told, 
from the beginning of the spring, and which doubtless originat¬ 
ed the fall preceding. These areas were said to be enlarging, 
beiim- at the above date about four times as large as they were 
March 1. The corn stubble remaining in the field among the 
wheat was very much smaller on these spots than on ground 
adjacent, showing that the preceding crop had been injured, and 
the owner reported, indeed, that the yield was very greatly di¬ 
minished there the year before. In the earth of these bare 
patches full-grown white grubs occurred at the rate of about 
five or six to the square foot; while in the uninjured wheat near 
by they averaged one to every two square feet. 

Beginning in 1884, this ground had been in corn foi thiee 
successive years. It was planted to oats in 1887, to coin m 
1888. and to wheat the autumn of that same year. Without 
a knowledge of the length of the life cycle of our white grubs— 
a thino’ on which we have now no precise information we can¬ 
not, say in which of the crops just mentioned the mother 
beetles of these grubs laid their eggs. It was clearly, however, 
in cultivated ground. 

Mr. Martin Plank's Field.—In this field of twenty acres a re¬ 
markable injurv to corn occurred in 18(89 and 1890,. during 
the first and second years after grass, the ground having lam 
in pasture since 1884. By the time this year the young corn 
was six inches high a large part of it had been destroyed by 
the grubs, and a space of two or three acres Avas harrowed 
over and sowed to hemp. During the preceding year, 188 J\ e 
similar but inferior damage was noticed at the time ol tnc 
grain harvest, much of the corn blowing down easily from f 
Toss of the roots. At this time there were from six to a dozei 
white grubs in an injured hill, and the corn on about four oi 
five acres of the highest land was a total failuie, t le oA\ei 
ground yielding a light crop. The grubs in this field when th< 
ground was plowed in the spring of 1890, were so numeroui 
that a careful estimate, based on a count of those found withii 
a space a rod long in a fourteen-inch furrow, gave between sn 
and seven hundred to the square rod, or nearly three hundrei 
pounds per acre. Numerous breeding experiments with materia 
from this field, showed that the most abundant species was L 
rugosa. A few examples of inversa Avere, hoAvever, dug up late 

in the same field. 
Food oflmagos— The adult beetles have apparently a varij 

ous habit of food, the different species exhibiting special preiei 
ences; but beyond this general statement it is impossible a 
present to give very definite particulars. Among the tree 
whose lea\Tes they eat are oak, ash, maple, box eldei, birc j 
elm, chestnut, mountain ash, plum, and cherry It is not con 
monly known, I think, that they will feed freely, if compellec 
upon the blades of blue grass. We have also found them one 
feeding on clover heads and on the leaves of corn. 
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In our breeding cages we learned concerning L. inverse that 
the adults would feed upon the blades of blue grass, at least 
when nothing else was available, and that, supplied with leaves 
from a variety of trees, they ate freely of oak, elm, and chest¬ 
nut, and slightly of hazel, but neglected ash. L. hirticuhi also 
ate blue grass "in our breeding cages, under similar circum¬ 
stances, and devoured chestnut very freely, but at first did not 
touch ash or oak. Later it ate elm, oak, and chestnut greedily, 
hazel and hickory sparingly, and birch not at all. Oak and 
chestnut leaves seem on the whole to be the favorite food of 
this species. 

EXPERIMENTS WITH REMEDIES. 

The vast numbers of these grubs frequently turned out by 
the plow in spring, especially when preparing the soil for corn, 
and the great damage to the subsequent crop, which could be 
easily prevented by simply picking the larvae up by hand, sug¬ 
gest the possibility of the profitable use of the help of boys for 
clearing badty infested ground. A field of young corn is espe¬ 
cially liable to injury by the grubs on account of the small 
amount of vegetation which it presents to them, and the col¬ 
lection of a thousand or two per acre might easily make the 
difference between insignificant damage and a serious loss. 
There is no question of the very profitable use of this method 
of destruction in the Old World, where, however, agricultural 
conditions are very different from ours. 

To test the possibility of destroying the grubs by burying 
poisoned food in the earth—a method which might be practi¬ 
cally valuable in horticulture—an assistant buried potatoes 
dipped in Paris green, and placed six white grubs in the earth 
with them June 27, 1886—too late in the season for the best 
results. Four days later one of the potatoes had evidently 
been slightly eaten, and three of the grubs were dead. In a 
similar experiment with white arsenic, where one potato had 
been slightly gnawed, two of the grubs were killed. 

Several trials were made with fluids applied to the earth, in 
the hope of killing the grubs by contact. A solution of whale 
oil soap, for example, about half a pound to two gallons of 
water, was used July 13 to saturate sod undermined by grubs, 
but without the slightest effect in two experiments. A similar 
treatment with a strong decoction of tobacco stems had not 
killed the grubs after twenty-four hours, but had seemingly 
driven them deeper into the earth. Gasoline acted promptly, 
of course, but killed the vegetation likewise. Solutions of salt— 
one pound to three and a half gallons of water—applied three 
times in succession the 14th July were also quite without 
effect. 

Applications of kerosene, however, in the well-known form of 
a soap emulsion, were found fairly effective for white grubs in 
lawns. On the 12th June, 1886, an assistant saturated in- 
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fested sod with an ordinary kerosene emulsion diluted to ten 
per cent. Six hours later live grubs were removed from the 
earth soaked with it, and the next day four of these were dead, 
but two had revived. July 13 a piece of sod eighteen inches 
square was treated with a similar emulsion, reduced by dilution 
to seven per cent, of kerosene, and under this, next day, three 
white grubs were found, all dead; and a similar experiment, 
with the emulsion diluted to ten per cent., yielded the next day 
eight white grubs, likewise all dead. The grass itself was en¬ 
tirely uninjured. 

Weaker emulsions had a less pronounced effect. A two per 
cent, solution, for example, tried July 14, had killed but three 
grubs out of six after a lapse of a day. In sod to which a four 
per cent, dilution was applied July 14, nine grubs were found 
twenty-two hours later, all nearly dead. Another piece of sod 
treated with a diluted emulsion containing seven per cent, of 
kerosene and examined eighteen hours later, was found to con¬ 
tain five grubs, not wholly dead but nearly so. Kept a day 
later these died without exception. The L6th July a similar 
experiment gave an identical result, except that the grubs were 
all dead in a day. 

A larger experiment with a ten per cenb. dilution, applied 
from a barrel by means of a rubber tube, killed all the grubs 
found by turning over the sod; and finally an identical experi¬ 
ment—a duplicate of the above on a small scale—had the result 
to kill all the grubs in the sod. An emulsion of crude petro¬ 
leum—the Lima oil—diluted to six per cent, and applied spar¬ 
ing^ August 6, followed by water from a hydrant (allowed to 
flow for about an hour and a half), had no effect whatever on 
the grubs reached by the mixture, although the ground was 
moist about them. Examined the same evening and two or 
three days thereafter not a dead grub was found. 

From these experiments it follows that kerosene emulsion of 
a strength to contain from six to ten per cent, of kerosene ap¬ 
plied in sufficient quantity to penetrate the earth to the roots 
of the grass where the grubs lie imbedded, may be depended on 
to kill these insects in the soil. Such an emulsion will cost 
about a cent and a half a gallon, exclusive of labor. The 
amount required to saturate the earth will make this method 
of treatment far too expensive for practical use, except on 
lawns, in strawberry plantations, nurseries, and the like. 

PARASITES. 

In our breeding-cage experiments and field observations four 
forms of parasitism have occurred; by hvmenopterous and dip¬ 
terous parasites respectively, and by bacteria and splueriaceous 
fungi. The hymenopterous parasite, bred but once, is a species 
of Ophion; tiie dipterous parasite, much more frequently en¬ 
countered—often filling the body of the grub with maggots— 
was determined for us by Dr. Williston as Microplithalma nigra, 
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Macq. The bacterial affection came to the notice of an assist¬ 
ant during my absence from the office, but was not systematic¬ 
ally investigated; and the sphaeriaceous fungi are of the genus 
Cordiceps (apparently C. melolontlise), already well known to 
destroy white grubs. The bacterial difficulty was probably the 
cause of the almost complete disappearance of white grubs in 
the field of Mr. Plank, of Champaign, described under another 
head. Probably not one per cent, of the grubs present in this 
field June 1 finally reached the imago—a fact demonstrated by 
a careful examination of the earth later in the season. A con¬ 
siderable percentage of the grubs collected in this field at the 
date first mentioned were dead, with flaccid bodies; and others 
died, similarly affected, among those brought to the laboratory 
for breeding-cage experiments. 

DESCRIPTION. 

By a study of miscellaneous lots of white grubs collected for 
breeding purposes, my office assistant, Mr. C. A. Hart, was 
enabled to separate Cyclocephala from Lachnosterna, and to 
divide the larvae of the latter genus into three clearly distin¬ 
guishable groups, from which five species of imagos were bred; 
hirticula and rugosa from the first, in versa and fusca from the 
second, and gibbosa from the third. A further separation of 
the larvae of the above compound groups has not been found 
possible, and I do not know how to distinguish hirticula from 
rugosa, or in versa from fusca, in the larval state. Apart from 
differences of size, the main distinctions among these larvae, 
both generic and specific, are to be found at the tip of the ab¬ 
domen, the specific characters especially in the hairs and spines 
upon the ventral surface of the last abdominal segment. 

Genus Cyclocephala.—The tip of the abdomen and the sum¬ 
mits of the folds on the backs of segments' four to nine are 
crowned with short brown hairs, not thickly set. Segments one 
to nine are short, ten and eleven are equal and twice as long' 
as nine, twelve is more than three times as long, and segment 
thirteen is very short and followed by a large round anal plate 
which attains the tip of the abdomen. Anal slit transverse. 
The hairs on the ventral surface of the last segment are uni¬ 
form and irregularly scattered. The front and clypeus are a 
little roughened, the labrum somewhat more so; the mandibles 
slightly sulcate. 

C. immaculata.—The body of this species is cream-colored, 
and is covered with scattered soft brown hairs; the spiracles 
are orange; the head ferruginous, a short longitudinal brown 
line behind the usual frontal V, and a black dot at the base of 
each mandible. The first joint of the antennae is globose, the 
second is cylindrical, three times as long as the first, swollen 
near the distal end, the third is longest of all, the fourth 
shorter and prolonged into a short tooth anteriorly on the 
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under side, the fifth as long as the second and tapering to 8. 
point, (See PL IV., fig. 5, 7.) 

Genus Lachnosterna — Body covered with soft brown hairs, 
the tip of the abdomen and the summits of the folds on the 
backs of segments four to nine covered with short stiff hairs, 
thickly setT The spiracles are ferruginous. Segments one 
to nine are short, ten and eleven are equal, twice as long* as 
nine * the twelfth segment is three times as long, and the thir¬ 
teenth still longer, and the anal plate is small, triangular, an¬ 
terior margin rounded, not attaining the tip, anal slit conse¬ 
quently angular. On the ventral side of segment thirteen is a 
triangular patch of conspicuous brown hairs, the outer of which 
are simple and pointed, the inner flattened and hooked at the 
tip, with a median double row of mucronate hairs, inclined in- 
wardly, extending lengthwise through the middle of the patch. 
The mandibles are sulcate above, the antennal joints variable. 

Larvae of fusca and in versa.—In these larvae the subanal spines 
or hairs are relativelv short and weak, the greater part of the 
hairs being hooked, these hooked hairs forming a large trian¬ 
gular patch on each side of the middle line, extending outward 
as far as the ends of the anal slit. The spinules of the double 
median row are scarcely thicker or more conspicuous than the 
hooked hairs adjacent. The two rows are parallel, extend about 
two thirds the length of the ventral surface of the segment, from 
the anal slit forward, and are separated from each other a dis¬ 
tance about equal to the length of a spinule, the distance of 
the sninules in a row being approximately half as great. I he 
number of spinules are from twenty-one to twenty-five in each 
row. (See PI. IV., fig. 2.) 

Larva* of hirticula and rugosa.—ln this group the median 
rows of mucronate spinules are much more prominent than in 
the preceding, the bases of the spinules being decidedly thicker 
than the hairs adjacent, and the spinules are placed much more 
closelv in a row (almost in contact), the rows being decidedly 
shorter—about half the length of the ventral surface of the seg¬ 
ment—and stopping short of the anal slit. The rows are also 
farther apart, the distance about twice the length of a spinule. 
The hooked hairs are fewer and more sparsely placed. Spinules 
about twenty-nine in a row. (See PI. IV., fig. 4, 6.) 

Larva of gibbosa.—A much smaller larva than the preceding, 
characterized by a still greater shortening of the median ave¬ 
nue through an approximation of the hairs and a lateral thicken- 
ino* of their bases, these now becoming at least twice the diameter 
of the hairs adjacent. Tips of the spinules strongly inclined, 
nearly meeting in the middle, spinules of each row contiguous. 
The rows approximate at the ends, and extending about one 
third the length of the ventral surface of the segment. Patch 
of hooked hairs much reduced in size, not reaching ends of anaJ 
slit, but extending farther forward than the ends of the rows 
of spinules. (See PI. IV., fig. 1.) 
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LIST OF ILLINOIS SPECIES. 

There are thirty-one species of white grubs belonging to 
:he genus Lachnosterna credited to Illinois by the collection of 
die adults, twenty-one of which (marked with a star) are in my 
iwn office collections. The habits of the larvae of these species 
ire so far as known practically identical, but the greater part 
if them have of course never as yet been bred separately to 
]he imago. 

L. lanceolata, Say* Rare, Central and Southern Illinois. 
L. prsetermissa, Horn.* Rare, Southern Illinois. 
L. glaberrima, Blanch. Rare, Illinois. 
L. ephilida, Say.* Frequent, Southern Illinois. 
L. longitarsus, Sayy Infrequent, Illinois. 

SL. gibbosa, Bunn.* Abundant throughout State. 
L. hirtiventris, Horn.* Rare, Central Illinois. 
L. congrua, Lee.* Infrequent, Illinois. 
L. prunina, Lee. Rare, Northern Illinois. 
L. crassissima, Blanch.* Infrequent, Central Illinois. 

*L. inversa, Horn.* Abundant throughout State. 
L. micans, Knoch.* Infrequent, Central and Southern Illinois. 
L. arcuata, Smith.* Rare, Southern Illinois. 
L. dubia, Smith.* Not common, Central and Northern Illinois. 
L. insperata, Smith. Rare, Northern Illinois. 

VL. fusca, Froh.* Abundant throughout State. 
L. grandis. Smith. Rare, Illinois. 
L. marginalis, Lee. Rare, Illinois. 

^L. fraterna, Harr.* Frequent, Central and Southern Illinois. 
L. nova, Smith.* Rare, Central Illinois. 
L. corrosa, Lee. Raie, Illinois. 

-HL. rugosa, Mels.* Common, Central Illinois. 
^L. implicit a, Horn.* Frequent, Central and Northern Illinois. 

L. balia, Say.* Infrequent, Central and Northern Illinois. 
L. villifrons, Lee. Infrequent, Northern Illinois. 
L. limula, Horn. Rare, Illinois. 

*L. hirticula, Knoch.* Abundant throughout State. 
>L. ilicis, Knoch.* Common throughout State. 

L. crenulata, Froh.* Infrequent throughout State. 
L. inepta, Horn.* Rare, Southern Illinois. 

' L. tristis, Fabr.* Abundant throughout State. 

The following species will probably be found to occur in Illi¬ 
nois: L. gracilis, Burm., (Can. to N. C. and Tex.); L. affinis, 
Lee., (D. C., Kan., Col., Ind. Terr., and Tex.); and L. knochii, 
Gyll., (Mass, to Ga., Kan., and Tex.). 

Key to the Illinois Species of Lachnosterna * 

The classification of the June beetles presents unusual difficulty because 
of their general uniformity of appearance and the large number of spe¬ 
cies, so that extensive use must be made of the sexual characters, external 
and internal. This difficulty reaches a climax in the group of species al- 

* Prepared by Mr. C. A. Hart. 
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lied to fusca, which are almost absolutely indistinguishable by any other 
means. One would naturally doubt the validity of such species, but on a 
careful study of these characters, I find them easily recognizable and sub¬ 
ject to but little variation, and have no doubt of the distinctness of 
the species based upon them. 

A very useful character is the sculpture of the last two ventral segments 
of the male, each species presenting its own characteristic pattern. The 
internal sexual structures of both sexes seem to be a reliable means of 
identifying species. The claspers of the male rest just within the opening 
at the tip of the abdomen, and may be easily drawn out and examined. 
It is desirable that specimens should be mounted with the claspers pro¬ 
truded. In the females and some of the males the two spurs at the end 
of the hind tibia are distinctly articulated and freely movable when 
fresh: but in a majority of the species the males have one spur firmly 
soldered to the tibia, appearing like an acute prolongation of the apical 
margin. The notch or sinuation at the base of this spur is ien stiong 
and distinct in congrua and hirtiventris, and least developed in gibbosa, which 
mav be immediately recognized, however, by its remarkable angulate spin. 
The antennal club of the male is usually much larger than that of the 
female. 

The antenna? are usually 10-jointed, three joints in the club and seven 
in the stem, but several species have normally only six joints in the stem, 
making the antenna? 9-jointed. Besides this, there is a tendency to lose 
one joint of the stem in one or even both antenna? of individuals of either 
group, which must be borne in mind and guarded against. 

Other distinguishing characters are found in the vestiture, color, and 
punctuation of the surface; the clypeus; the outline, margin, and basal 
channel of the thorax: the distinctness of the elytral costa?; the length 
of the antennal club: the teeth of the tarsal claws, etc. 

The following key makes extensive use of the characters of the maler 
without which the "species could scarcely be identified with any certainty. 
The females may be determined by comparison with the males. The clas¬ 
sification is based on the excellent monograph of Dr. Horn, •Ttevievv ot 
the Species of Lachnosterna of America North of Mexico,” in Trans. Am. 
Ent. Soc., v. 14, p. 209: and free use is made of Mr. J. B. Smiths studies 
of the sexual structures, “Notes on the Species of Lachnosterna of Tem¬ 
perate North America, with Descriptions of New Species, in Broc. u. S. 
Nat. Mus., v. 11, p. 481. 

1 Surface clothed with scales, subopaque; male with ventral segments 
carinate at middle, hind tibia? with both spurs free, and hind tarsi 
long and slender: female apterous; antenna? 10-jointed. 13-1, mm. 

Icinceolata, Say. 
Surface above glabrous..2 
Body hairy.^ 

2 Antenna? 10-jointed, inner spur of hind tibia anchylosed.3 
Antenna? 9-jointed.*.* 

3 Fixed spur short: metasternum hairy, penultimate segment with an 
elevated slightly roughened transverse ridge, narrowly. separated 
from the posterior margin. 15-16 mm.prcetermissa, Horn. 

Fixed spur of male wanting: metasternum nearly naked; slender, rufo- 
testaceous, shining: penultimate ventral segment of male rugulose. 
last ventral concave with two feeble cusps in the concavity. 
13-15 mm.glaberrima, Blanch.: 

Fixed spur short; similar to preceding, clypeus less distinctly emar- 
ginate: abdomen of male channeled, penultimate ventral with a de¬ 
pressed roughened space at middle, near hind margin, depression open 
behind, its floor with sharp blackish posterior edge, occupying 
a deep emargination of edge of segment, and separated by a smalJ 
notch at each end from the sides of the impression, which end pos¬ 
teriority in thick projecting angles. 14-19 mm.epiulida, bay. 

Fixed spur long or moderately long.* 
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4 Inner spur of hind tibia of male anchylosed. 5 
Inner spur of male free.32 

5 Fixed spur of male short; clvpeus deeply emarginate: elongate cylin¬ 
drical, pale yellowish testaceous, head darker: abdomen of male flat¬ 
tened at middle, last ventral irregularly concave. 10.5-13 mm. 

longitarsus, Say. 
Fixed spur at least moderately long.24 

6 A marked sinuation at end of male hind tibiae, at base of fixed spur. 
in line with under surface of tibia. 7 

INo distinct sinuation at apex of hind tibiae as described.11 

7 Subcylindrical, slender, yellowish testaceous, thorax and head darker: 
claw tooth small: penultimate ventral of male abruptly declivous at 
middle. 10.5-13 mm.gracilis, Burm. 

Oblong oval, darker; claw teeth strong. 8 

8 Fixed spur boot-shaped: clvpeus feebly emarginate: thorax rather 
coarsely and sparsely punctate: penultimate ventral of male obliquely 
plicate each side of the middle, last segment with a deep concavity 
limited behind by a sharp elevated margin overhanging posteriorly. 
12-17 mm....gibbzsa, Burm. 

Fixed spur of usual form. 9 

9 Abdomen of male at middle hairy and rather deeply channeled, last 
ventral with a rather smooth triangular impression, hind margin 
with a broad emargination, prolonged at middle in an acuminate 
point up the middle of the triangle, and closed by paler membrane: 
thoracic punctures coarse and close, denser anteriorly, a smoother 
median space. 17-18 mm.hirtiventris, Horn. 

Abdomen glabrous at middle.10 

0 Abdomen of male deeply and sharply impressed along middle, penulti¬ 
mate ventral strongly and acutely emarginate, slightly transversely 
plicate each side of median channel, last ventral with broader deep 
longitudinal impression, widening posteriorly, and ending behind in 
two black projecting lobes separated by an acute notch: thorax 
evenly, moderately punctate; color rufocastaneous to piceous. 15- 
19 mm...congrua, Lee. 

Abdomen of male flattened at middle, penultimate ventral with a 
straight transverse carina, last ventral irregularly concave, anterior 
margin elevated; last ventral of female deeply and broadly emargi¬ 
nate, impressed or eroded at middle; thorax coarsely, deeply and ir¬ 
regularly punctate; elytral punctures distinct, costm feeble: color 
brownish to castaneous. 16.5-20 mm..affinis, Lee. 

Sexual characters as in preceding: thorax very coarsely and closely 
punctate: elytral punctures feeble, costm usually well-marked: color 
castaneous to piceous, pruinose. 17-18.5 mm.prunina, Lee. 

1 Clypeus concave, moderately reflexed, feebly emarginate.12 
Clypeus flat, narrowly reflexed, deeply emarginate.20 

2 Penultimate ventral of male without distinct elevated transverse 
ridge.13 

Penultimate ventral with distinct elevated transverse ridge, straight 
or curved.  .14 

3 Penultimate ventral of male with curved rugose impressed channel 
along posterior margin at middle, in front of which is a broadly 
triangular, not elevated, rugose space, last ventral with smooth 

' cupuliform depression; body large and broadly ovate, subpruinose: 
thorax closely, rather coarsely, punctate. 15-21 mm.crassissinui, Blanch. 

Penultimate ventral with subcircular rugose impression, border widely 
interrupted behind by hind margin of segment, sometimes slightly 
elevated, last ventral with broad smooth impression: fixed spur 
rather short and broad; clypeus more distinctly emarginate: thoracic 
punctures rather coarse and sparse. 15-18 mm.inverse^ Horn. 

—4 
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14 

15 

16 

18 

19 

20 

21 

Surface opaque, conspicuously pruinose; thoracic punctures distinct, 
sparse, and irregularly placed, median line smoother; penultimate 
ventral of male with short arcuate ridge; fixed spur not long. 
15-17 mm.micans, Enoch. 

Surface shining, not pruinose; thorax not very coarsely or closely punc_- j 

tured.lo 
Transverse ridge short, strongly arcuate; female with last segment i 

emarginate...••••••....JJj 
Transverse ridge longer, straight or but slightly curved.19 

Ridge overhanging throughout. 
Ridge not overhanging.18 

Ends of ridge at extreme hind margin of segment, and overhanging 
the next; clypeus feebly emarginate; oblong oval, rufocastaneous to 
piceous. 19 mm.............. • • —. ar^afa, Smith. 

22 

Ends of ridge distant from hind margin of segment; otherwise no 
superficially distinguishable from the preceding. 18-20 mm. 

1 dubia, Smith. 

Ridge small, distinct, the ends as well as the rest of the ridge near: 
the middle of the segment; claspers of male symmetrical; not ditter-i 
ing noticeably from the preceding.insperata, Smith.| 

23 

24 

25 

Ridge slightly curved, ends overhanging, declivous at middle; female 
with last ventral not emarginate; closely resembling the preceding. 
18—22 mm.fused, From.) 

Ridge nearly straight, not overhanging posteriorly, last ventral gran¬ 
ulate-punctate; female with last ventral emarginate; larger and 
more robust; thorax subangulate before the middle-grandis, Smith. 

Thoracic punctuation moderate; club of male antenna much shortei 
stem ....... • • • • 

Thoracic punctuation very coarse; club of male antenna about as long 
as stem. 

Penultimate ventral of male granulate and feebly impressed posterior- 
lv. feeblv elevated in front, elevation continued by plications ex¬ 
tending obliquely backward on each side, claspers large, expanded, 
with rounded posterior outline; thoracic punctures more or lesd 
sparse. 15-18 mm.fraterna, Harr 

Penultimate ventral of male similarly sculptured, but the elevation 
stronger and shorter, forming with the lateral oblique extensions ar 
approach to an acute ridge; claspers small, deeply emarginate be 
hind: thoracic punctures sparse, leaving irregular smooth spaces oi 
the disk. 15-17 mm.nova, Smith 

Penultimate ventral of male with a semicircular elevation in front o 
a deep smooth fovea; thorax broadest at base with a smooth spac<; 
each side of middle. 16.5-21.5 mm...marginahs, Eeq 

Penultimate ventral of male with the posterior border vertical at mid 
die, horizontal portion obliquely plicate each side; thorax widest a 
middle, obtusely angulate, punctures moderately close, sparser a 
sides of middle. 17-20 mm.corrosa,, Fee 

Penultimate ventral broadly impressed and granulate at middle, torm 
ing an oblique declivity, each side of which is an obtuse elevatior 
thorax widest at middle, subangulate.2cj 

Thorax with punctures irregularly confluent,. a distinctly elevate 
smooth median line: last ventral of male with apex acutely ema,5 
ginate. 21.5-23.5 mm. . .knochii, Hyi 

Thorax with punctures dense, but not confluent, median line somt 
times smoother; last ventral of male with a broad triangular 
gination, closed by membrane, at apex. 18-23 mm.rugosa, Met 

Sutural stria deeply impressed, sutural costa normal............ 
Sutural stria feeble or wanting, sutural costa scarcely elevated-a 

Form more or less ovate, head and. thorax darker than elytra. 
Form elongate, parallel, color uniform. 
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3. Last ventral of male convex, penultimate with a subcircular rugose 
depression, limited in front by a small narrow arcuate elevation, 
feeble at middle, on each side more distinctly and sharply elevated, 
extending obliquely outwards; clypeus deeply and acutely emargi- 
nate, front glabrous; thoracic punctures moderately coarse, rather 
sparse. 14-17.5 mm.implicita, Horn. 

Last ventral of male with smooth cupuliform depression, penultimate 
with elongate concavity at middle along hind margin, in front of 
which is a short obtuse punctate arcuate elevation; front with 
erect hairs, clypeus broadly not deeply emarginate; thoracic punc¬ 
tures rather coarse and sparse, irregularly placed. 15-16 mm. 

balia, Say. 

r Last ventral of male broadly concave, penultimate with a feeble arcu¬ 
ate elevation; front with short erect hairs, clypeus deeply emarginate; 
thoracic punctures coarse and deep, sparsely and irregularly placed, 
often leaving large smooth spaces. 14.5-16 mm.villifrons, Lee. 

3 Last ventral of male concave, penultimate with an obtuse transverse 
ridge divided by a depression at middle; rufotestaceous: clypeus 
emarginate; thorax moderately coarsely punctate, not closely, but 
somewhat irregularly. 14-18 mm..limula, Horn. 

1 Hind tibia of male with one spur fixed.30 
Hind tibia with both spurs free.31 

) Surface with erect hairs, those of elytra in rows, (sometimes indistinct 
from rubbing); base of thorax channeled each side; penultimate ven¬ 
tral of male with a broad and long transverse impression, limited at 
each end by a smooth oblique plica, space in front slightly elevated, 
last ventral broadly concave: clypeus emarginate; thorax variolately 
and irregularly punctate. 16.5-19 mm.hirticula, Knoch. 

Surface covered with short grayish pubescence; base of thorax not 
channeled; penultimate ventral of male with a broad transverse im¬ 
pression, a slightly oblique tuberosity at each end in front, last ven¬ 
tral feebly concave, broadly emarginate at apex: clypeus deeply 
emarginate; thorax very densely granulate-punctate, median line 
smoother, slightly elevated, [ciliata, Lee.) 19-23.5 mm.... .ilicis, Knoch. 

I Clypeus emarginate; surface with short yellowish recumbent hair; 
penultimate ventral of male vaguely concave at middle; thorax with 
margin coarsely serrate, coarsely and densely punctate. 17-20 mm. 

crenulata, Frohl. 
Clypeus entire.33 

l Subcylindrical, rufotestaceous; clypeus emarginate; thorax moderately 
punctate, with smooth median line; last ventral of male longitudinally 
subcarinate at middle, anterior margin elevated each side, penulti¬ 
mate with sharply limited cupuliform concavity, its margin rising 
into an acute rugose tuberosity on each side, hind tibial spurs slen¬ 
der. 15-16 mm.,.. Anepta, Fab. 

3 Surface with yellowish hair long on head, thorax, and about scutellum, 
short on remainder of elytra; thorax coarsely, closely punctured, last 
two ventrals of male broadly transversely impressed, anterior margin 
of last ventral elevated, penultimate with a short acute transverse 
carina near the front margin. 11.5-15 mm.tristis, Fab. 

SUMMARY AND CONCLUSIONS. 

0! the thirty-one species of white grubs of the genus Lacli- 
osterna which occur in Illinois, only six have as yet been bred; 
iz., gibbosa, inverse, fuse a, rugosa, implicita, and hirticula; 
>ut these six species are all abundant, some of them excessively 
o, and contain together by far the greater part of these in- 
ects occurring in the State. There are, in fact, only three 
>ther species, fraterna, ilicis, and tristis, which can be called 
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common within our limits, and two of these are partly wood¬ 
land larvae. It is not too much to say concerning the six spe¬ 
cies above, and quite possibly of all the others, that they form 
the adult in this latitude in late summer and early fall, and 
escape from the earth the following spring and early summer;, 
that they lay their eggs in June and early July,—by preference 
in grass lands, but also in small grain and corn, in strawberry 
plantations, in woodlands, and also in many other situations, 
that these eggs hatch in from ten days to two weeks; and that 
the grubs live in earth for a number of years unknown, but 
seemingly at least for two; - that they may begin to pupate as 
early as the middle of June of the year when they become full 
or own. and may form the first imago m the earth b#A the mid¬ 
dle of August and the last as late as the middle of September, 
but that they very rarely, if ever, pass the winter in the pupa 
state. Grubs active in fall will consequently continue so in 
spring and on at least to early summer; and those active lr 
spring will, if full grown, cease their mischief in June 01, in tnc 
latest cases, in July. 

They hibernate as beetles from two or three to eight or ter 
inches under ground, or, as grubs, at a depth of one and c 
half or two feet, these last descending to their winter quarter? 
in October and returning in April in average years. 

They are much parasitized in the larval stage, especially b^ 
fungi," and these attacks of fungous disease may bring to a 
speedv termination very serious injuries to crops v hen ih< 
oTubs" become too thick in the earth for their own prosperity 
The insect parasites are the hymenopterous species Oplnon, an< 
a more abundant flv of the family Dexidse (Microphthalwi 
nigra Macq.). 

Practical remedial measures may be applied either to th 
o-rubs in the earth or to the beetles when abroad. As these in 
sects are most abundant in grass lands, they are most likel; 
to attack seriously crops raised the first or second a ear arte 
grass, and it is consequently Arise to turn swine upon meadow] 
or pasture lands presently to be ploAved. The white giub i| 
eagerly sought by pigs, and at the season of year when it is a 
Avork upon the roots of grass is easily within their reach, 
measure will be practically useless, however, under ordinary cn 
cum stances, if resorted to earlier than April or later tna 
October, as in the interval between these months the grubs wi 
be beA'Oiid the reach of pigs, buried in their Avinter quarterd 
That they may be collected by hand in great numbers wne 
plowed up in spring, especially in preparing the ground id 
corn, is a point Avorthy of mention Avlien one takes into a" 
count the very considerable loss which these insects are a linos 
certain to inflict on young corn before they get their growtj 
concentrated as they are, in a clean field, upon the lulls ot cor 
alone. 

— 

* See account of injuries to Mr. Chester’s field, p. 48. 



53 

In lawns, strawberry plots, and similar cultures, they may be 
dlled by soaking* the ground in which they make their presence 
manifest with a kerosene emulsion diluted to contain six to 
ceil per cent, kerosene. 

The beetles may be destroyed by throwing a spray of Paris 
rreen (about a pound to two hundred and fifty gallons of 
yater) upon the trees they most infest,—most frequently ash, 
Dak, and maple, but varying according to the species of beetle 
abroad and the kind of trees within their reach. 

In case the white grubs become in any neighborhood so com¬ 
monly and seriously destructive as to require this method of 
attack upon the beetles, it is important that measures should 
be taken as early in spring as the adults begin to fly. 

It is quite possible that in time the ravages of these and 
other earth-feeding insects will combine with various more 
strictly agricultural conditions to bring in the practice of a 
clean summer fallow as a part of the regular farm routine in 
Illinois. Certainly by this practice the grubs in any piece of 
earth may be destroyed, except such as are so far advanced in 
their development as to be able to complete their transforma¬ 
tions while feeding only on rich earth. A certain per cent, of 
those full grown in spring might possibly reach this end with¬ 
out vegetable food. 

Although a part of our white grubs, belonging to one abund¬ 
ant species, Cyclocephala immaculata., have a life history some¬ 
what different from that given above, this fact does not ma¬ 
terially affect remedial or preventive measures; and the sug¬ 
gestions here made apply to all larvae affecting grass or grain 
at all likelv to be commonlv called white grubs. 
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ADDITIONAL NOTES ON THE HESSIAN FLY.*1 

(Cecidomyia destructor, Say.) 

LIFE HISTORY. 

Continued studies of the biography of the Hessian fly directed 
especially to the midsummer period, now enable me to give the 
following’ summary account: 

The hibernating puparia yield the imago from the last of 
March to the first of May, the greater part of the perfect in¬ 
sects of this generation appearing during the first three weeks 
of April. The imagos lay their eggs immediately, and perish 
within three days (apparently without feeding), and the larvae 
hatching from these may reach the puparium as early as May 
9. A part of these puparia may live unchanged throughout 
the summer to emerge in August or September; while from the 
others winged insects may emerge late in May, early in June, 
or, perhaps, even in July. 

That these imagos of a second spring generation lay eggs at 
once we have demonstrated repeatedly, and have also proven 
during the last season, by insectarium work, that they may 
give origin under only fairly favorable circumstances to an 
abundant second spring generation of larvae which, with us, 
formed the puparium late in June, and so passed the summer 
interval. 

This season of aestivation or summer dormancy has lasted 
until August or the fore part of September, when the first 
autumnal flies come forth. These lay their eggs, as they 
emerge, in volunteer or early-sown grain, and consequent 
puparia may appear as early as September 18, a part of them 
to hatch the adult, thus giving origin to a second autumnal 
generation of larvae hibernating in the puparium, and a part 
to continue through the winter, emerging in spring. There may 
be thus two complete generations in a year, and two additional 
partial ones, of which one appears late in spring and the othei 
early in fall. 

I am not yet prepared to say, however, that there must be. 
or even may be, more than three full annual broods of any 
strain, as it still remains-possible that all the flies which give ori- 

* This article is the third of a series on the Hessian fly, the two preceding numbers 
of which have been published respectively in the Fourteenth Report from this office, p. <x>, 
and Fifteenth Report, p. 21. 
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••in to the so-called second autumnal generation are belated fe¬ 
males of the second spring brood. [June 1, 1891. The com- 
flication of this life history is still further increased by the fact, 
ecently demonstrated, of an occasional retardation of meta- 
norphosis such that puparia forming one year will not give the 
ringed fly until eleven or twelve months thereafter. An instance 
>f this sort occurred in the breeding work presently to be re- 
)orted, where a part of a lot of puparia obtained in the field, 
n Mansfield, Scott county, June 21, 1890, lay dormant in our 
nsectarium until the spring of 1891, the winged insects appearing 
ate in April and early in May.] 

The following are the new data on which the foregoing state- 
nents rest: 
From a field of winter wheat near Manchester, Sc-ott county, 

L015 flaxseeds or puparia were collected March 13, 1890, 
wrought to the office and removed from the plants for experi- 
nental use. A plot of ground in the insectarium three feet by two 
eet four inches was enclosed by a rectangular frame three feet 
ligh, covered with suisse and provided with a small door at 
me side. This plot was stocked with winter wheat transplanted 
rom a field on the experimental farm, the plants being first 
carefully searched for possible flaxseeds of the fly. The field 
tself from which this wheat was taken was also watched 
throughout the summer, and its complete freedom from fly at¬ 
tack was thus ascertained. Indeed, as there had been no Hes¬ 
sian fly in this whole region for at least five years, there can 
be no doubt that my small experimental plot was absolutely 
tree from it. 

To this wheat the above mentioned flaxseeds were introduced 
March 25, being so enclosed that they could be readily ex¬ 
amined at any time. March 31 the first winged fly appeared 
a male—and April 2, the next—a female. April 8, there were 
eight or ten in the enclosure; and April 5, the remaining flax¬ 
seeds were divided, a part of them being now placed in a cage 
precisely like the other and similarly situated, except that it 
was provided with young wheat which had been sown under its 
enclosure on the 1st of March. Flies continued to emerge in 
both these cages in gradually increasing number until the 15th 
to 18th of April, after which they became rapidly fewer, the 
last appearing May 1. Our previous observations had given 
us April 9 as the earliest date for the emergence of the imagos 
of this brood, and April 23 as the latest.* In the meantime a 
preliminary examination of the wheat of these plots made May 
9, had shown that they were already fairly well stocked with 
larvae and puparia of the fly, the former ranging from very 
young to full grown, and the latter evidently freshly formed. 
At this time the old flaxseeds of the hibernating generation re¬ 
maining in the cages were removed to avoid all posibility of 

* See Fifteenth Report from this office, p. 33. 



confusion of belated imagos from them with those to emerge 
from the freshly formed flaxseeds of the spring generation. 

From these latter the first winged flies appeared May 28, in 
the wheat first stocked, and May 30 I ascertained that all the 
larvae in both enclosures had changed to puparia, May 31 
imagos appeared also in the second plot—just eight weeks from | 
the time of the appearance in this plot of the first imagos of 
the brood preceding. This is longer by one or two weeks than 
the time heretofore assigned to the life of a generation of the 
Hessian fly:* a fact possibly accounted for in part by the rel¬ 
atively scattered appearance of the first flies in these cages, 
and the consequent possibility that the eggs of these short-lived 
insects would for a time be sterile for lack of fertilization. 

New plots of transplanted wheat were now ready out of doors 
for a transfer of the experiment, and the flaxseeds of this first 
complete spring generation, described above, Avere collected from 
the wheat in which they had formed and placed in paper boxes 
among this new Avheat. The escape of the imagos, already 
begun in the first cages, continued also in these, and flies of 
both sexes Avere seen on the Aving or resting on the coA^er of 
the cage from June 8 to 14. The Avheat in these plots nearly 
all succumbed about June 20 to an attack by the grain Aphis, 
brought in Avith it from the field (where this insect Avas becom¬ 
ing Arery abundant), and June 26 the remnant Avas overhauled 
for Hessian flies, the Avheat remaining being now nearly all 
ripe. An average of twelve per cent, of the stems of both these 
lots Avas found to contain the fly, hoav all in the flaxseed state, 
necessarily, it aa ill be seen, of the second generation subsequent 
to those hibernating in the Scott county field, with Avhich the 
experiment began. 

The Avheat plants containing them varied from two inches to 
three feet in length. About three fourths of the puparia Avere 
lodged just above the lowest joint, and the remainder of them 
below that joint, with the rare exception of one higher up— 
aboA^e the second or even, in one case, aboAm the third joint of 
the stem. 

• The next day, June 27, the flaxseeds of this second spring 
generation thus collected Avere placed in still other cages, out of 
doors, in which wheat \A’as sown at the time, AATith the intention 
of folloAving their midsummer history. Owing to my absence 
from the State during the months of July and August I can¬ 
not report precisely on this midsummer Avork. Flaxseeds AA7ere 
opened August 15 and found to contain still living larvae, but 
the wheat died from plant-louse attack, and nothing further 
AATas recorded from this lot. 

The above experiment AA’as paralleled and verified in its most 
essential points by another, begun May 21 with a second very 
large lot of full grown laiwme and recent flaxseeds collected at 

* See Fifteenth Report from this office, p. 2G. 



that date from the same field as the foregoing. These were 
necessarily of the first spring generation, since, as noted above, 
those which had hibernated had ceased rendering the imago 
three weeks before, and the second generation of imagos did 
not begin to appear until a week later than the date of this 
collection. 

These flaxseeds were placed May 27 in a cage of young 
wheat grown in the enclosure (sown March 1), and the next day 
male and female flies were seen on the wing. May 31 an abun¬ 
dance of imagos were out, and again June 4, 9, and 14, but no 
further observations were recorded until June 26, when this 
wheat was overhauled and found to contain flaxseeds in nearly 
every stalk, except in now and then a green one where' the in¬ 
sect was still a larva, fully grown. 

It is specially to be noted that this wheat had done very 
badly, having been sown too thick and grown so slender in con¬ 
sequence that it soon fell down, and having suffered greatly from 
a peculiar fungus attack. It was also overstocked with flies, 
and rapidly killed, and it is not strange, therefore, that the flax¬ 
seeds of this second spring brood were all very small. 

On the 27th June wheat was sowed in still another cage, and 
in this the above flaxseeds were placed the same day. August 
15 and September 8 puparia were opened and found with living 
larvae still unchanged, but as the June wheat was now all dead 
from plant-louse attack, more was sown September 9. On the 
20th September a female appeared in the cage, and others were 
seen September 21, 22, and 23, eggs being laid September 22. 
From these insects larvae and flaxseeds resulted, and in this 
latter stage these flies are now passing the winter. No attempt 
was made this fall to separate the two autumnal generations 
previously recognized. 

The experiment just described clearly establishes the occur¬ 
rence of a second spring brood, and also of a period of summer 
rest or dormancy in the puparium, extending in this instance 
over approximately three months, or, more precisely, at least 
from June 26, when puparia were fully^ formed, to September 8, 
when larvae not yet pupated were found within the puparia. 
This period was probably, however, excessively long, as the 
formation of the puparia was apparently hastened in June by 
the defective food supply, and actual pupation was also 
clearly delayed in September by the dwarfed and feeble condi¬ 
tion of the larvae. Consistently with this I shall presently show 
from other observations that imagos may appear as early as 
the last week in August,—nearly a month, that is, in advance 
of these. 

I further derived from the following additional experiment 
ocular demonstration of the fact that the second spring gene¬ 
ration was only a partial one, and that not all the puparia of 
the first yielded the imago before harvest. 
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From the above lot of puparia collected in the field May 21 
1 separated June 16 all that had not hatched, and placed them 
in a cage with young wheat raised in the insectarium. This 
wheat grew well until late in August, when it was destroyed by 
plant lice, and more was sown. No flies appeared in this cage, 
however, in June, July, or August, as is shown by the notes of 
several observations to that effect, and none appeared until Sep¬ 
tember 20, after which date they were seen September 22, 23, 24, 
25, 27, and 29. A month later (October 20) half-grown larvm 
were found in this cage, and October 22 freshly formed puparia. 
The life of a generation extending through the midsummer period 
was here no less than five months, from May 21. to October 22. 
The reasons for such differences and inconsistencies in the life 
history of the Hessian fly are among the most interesting points 
concerning it still to be determined. 

A trip made by an assistant through some of the western 
wheat-producing counties of ourJ State during the last week of 
October, 1890, showed a condition in the fields substantially 
parallel to that in our cages. “The summer had been dry, and 
volunteer wheat had begun growing but a very short time be¬ 
fore that sown in September, yet everywhere in these counties 
this wheat was found full to overflowing of larvae and flaxseeds 
of the Hessian fly, the larvae being comparatively few in num¬ 
ber and all nearly ready to form puparia. The sown wheat ol 
the same fields, as compared with the volunteer wheat, was 
nearly free from the fly. There it was chiefly in the larva state, 
from quite small to nearly full growm, only now and then one 
being seen that had formed a puparium. This condition was 
most marked from St. Clair county, in the latitude of. St. Louis, 
to the borders of Morgan county, some seventy miles north. 
From Morgan county to the latitude of Champaign the differ¬ 
ence between the volunteer and sown wheat was not so great, 
and while the former vTas stocked with both larvsc and pupaiia, 
the larvae being relatively more abundant than in the southern 
portion of the territory visited,—the latter had but few7 larvae, 
they being about full grown and apparently the progeny of the 
same brood of flies that stocked the volunteer wheat. 

Additional data relating to the time of aestivation are afforded 
by some earlier field experiments. 

The summer of 1888 was peculiarly hot and dry in Southern 
Illinois, and the fields of that region were absolutely overrun by 
the chinch bug, and greatly infested also by grasslioppeis. As.a 
consequence repeated search through several counties and general 
inquiry made in Julv and August, 1888, failed to discover a sin¬ 
gle piece of stubble^ in which volunteer wheat was growing^ 
Furthermore, plots of wheat specially sown for expeiimenta 
purposes near Shattuc, in Clinton county, and neai Albion, in 
Edwards county, beginning June 14 and repeated every two 

* From field notes of Mr. .John Marten. 
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weeks till the last of July, failed entirely with the exception of 
bhe plot last named, in Edwards county, where light rains in 
August enabled the grain to start. 

Erom the foregoing it follows with practical certainty that no 
Hessian fly bred throughout this whole region in volunteer 
grain previous to the latter half of August, and that whatever 
lies started later must have come from aestivating flaxseeds. 
The earliest to manifest their presence were found in the last of 
bhe experimental plots near Albion, sown July 31. September 
13 larvae were noticed in this plot b}^ the farmer on whose 
ground the experiment was made, and five days later an as¬ 
sistant found there larvae of all ages except very young, and 
puparia just forming, several of them not yet wholly brown. In 
other fieids in that vicinity where volunteer wheat had started, 
larvae were likewise seen, but in none advanced so far as the 
puparium. 

Larvae and flaxseeds from the experimental plot were brought 
bo the office and confined in pots of wheat placed out of 
Joors. October 9 and 10 (1888) the first flies appeared, and 
others at intervals to the the 27th. As six weeks is the short¬ 
est period of a generation of the fly hitherto observed, it may 
reasonably be said that the eggs from which the first flies to 
emerge (October 9) were ha/tched must have been laid as early 
as the last week in August, and can scarcely have been laid 
earlier than the middle of that month, two weeks after the sow¬ 
ing of the plot'* Here the midsummer interval was approxi¬ 
mately two months, counting from the middle of June to the 
middle of August. That these October imagos were in condition 
bo produce a second generation before the beginning of winter 
was shown, not only by the fact of their emergence as imagos, 
but by the further observation that they deposited eggs in our 
breeding cages, and also that pale puparia seemingly recently 
matured were observed there November 12, nearlv two months 
after the transfer of the original specimens from the experi¬ 
mental patch. 

The following experiments were made to determine the length 
of life of the adult. From infested wheat received May 28, 1890, 
and placed on earth in the office, imagos began to emerge the 
2d June. On the 6th June a male which had just appeared 
was isolated to determine its length of life, and two hours later 
four females which had emerged in the interval were similarly 
isolated. On the 7th June one of these was dead and another 
nearly so. On the morning of the 9th all were dead but one, 
and by five o’clock in the afternoon this also had perished. 

* This is the easiest date for the laying of the eggs deduciblo from our observations at 
the office I call attention here, however, to an earlier item from my present field ento¬ 
mologist, Mr. John Marten, published in my Fourth Report (the Fifteenth from the office), 
p. 23, according to which larvae were seen in volunteer wheat during the last few days of 
August. These larvae were well grown but none had formed the puparium. They were 
doubtless at least two weeks from the egg, and the parent imagos were probably on the wing 
no later than the second week in August. 
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Three females selected June 18 and placed under a bell-glass 
with wheat, in the office, were all dead June 20, two of them 
having died, in fact, the preceding day. 

TABLE OF BREEDING-CAGE RESULTS, NEW AND OLD. 

No. Date. Eggs. Larvae. Puparia. Imagos. Brood. 

1 
-1 1887 1 1 iilcil. 

n < < 13 
15 
31 

1890 1 
6 
Q < t 1886 1 
o 
A < ( 2 1 
4 
K A-pril 

« « 
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10 
15 

2 1 
o 
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0 
7 ( < ry i883 7 1.1.2 
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9 

10 
ii 

c < 16 
18 
18 

1887 1 
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NTo. Date. Eggs. Larva?. Puparia. Imagos. Brood. 

"TO 22 
23 
24 
25 
27 
29 

2 

72 22.57 2.3.4 ( - 

7Q 22,57 2.3 
74 22 2 

22 2 
76 
77 

22 2 
22 2 

78 
7Q 

Oct. 71 2 or 3 
9 68 2 or 3 

SO 10 
12 
18 
20 
22 
22 
27 
29 
12 
30 

68 2 or 3 
81 
82 
83 
84 
85 
86 

1886 si 4 
si 81 4.1 

69.72,77 4.3.3 
83 3 

7i 2 or 3 
68 2 or 3 

7i 
88 

71 3or4.1 
88 
89 

Nov. 
( 4 

1888 88 3 or 4.1 
72 3.4 

Experiments with Grasses.—The interesting and very impor¬ 
tant question, Can the Hessian fly under any circumstances 
breed in any other grasses than wheat, barley, and rye, has 
never yet been fully and authoritatively settled; but evidence of 
the occasional occurrence in midsummer of the fly in various 
grasses, tame and wild, is beginning to accumulate. 

It was reported in England in 1887" that larvae of the Hes¬ 
sian fly occurred very rarely in Holcus lanatus (velvet grass), a 
grass, however, which has been recorded but once from Illinois;! 
and in 1886 Dr. K. Lindeman, of Moscow, asserted the occur¬ 
rence in Eussia of this insect in the flaxseed state in two other 
species of grass; viz., common timothy (Phleum pratense), and 
quick-grass (Triticum repens),t—both, I need not say, common 
grasses of this region. 

In 1889 Mr. Albert Koebele, Field Agent of the United States 
Entomologist, reported from California§ the occurrence of the 
Hessian fly (the puparia) on two species of grass, Elymus 
americanus and a species of Agrostis, and says also that the 
preceding summer “Specimens and traces of such were found in 
the Santa Cruz Mountains upon several species of grass.’* * * § 
These California observations seem to me, however, to require 
verification. 

The importance of this subject as bearing upon midsummer 
measures for the destruction of the fly is such that careful ex¬ 
periments were begun last year to determine whether wild 
grasses or those commonly cultivated in Illinois, or likely to 
be cultivated, were capable of becoming infested by this insect. 
For example, June 2, an experimental breeding cage similar to 
those described above was stocked with timothy sod transferred 
from the field, and in this cage flaxseeds of the Hessian fly were 
introduced in large numbers, taken from a lot obtained May 

* Ch. Whitehead and Gray, Report of the Commissioners appointed by the Government 
to inquire into the present visitation of the Hessian llyTon corn crops in Great Britain, p. t. 

+ Patterson’s Cat. Phenogamous and Vascular Cryptogamous Plants of Ill., 1S7(», p. 52, 
“Moist mea ows, Adams Co. Mead.” 

t Entomologische Nachrichien, vol. xiv (1888), p. 243. 
§ “Insect Life,” vol. ii (1890), p, 252. 
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21. Adults were emerging in abundance from June 2 to June 
9, and on the 14th of this month were again noticed, but in 
smaller numbers. June 27 the cage was overhauled and careful 
search made for flaxseeds and larvae, but none were found. The 
cage was at this date moved out of doors and re-stocked with 
grass and flaxseeds with an identical result, as determined by 
an examination in November. These latter were the aestivating 
flaxseeds, however, and as they had not even pupated October 
20, it is probable that the imagos never emerged. 

A similar experiment, commenced June 2 with the same ma¬ 
terials, was made with red-top (Agrostis vulgaris). June 5, 9, 
and 14, flies were emerging here as in the preceding cage, and 
here, as there, none appeared later. On the 27th of June a 
careful search of everything in this cage failed to discover the 
fly in any stage. Similar attempts with blue grass (Poa pra- 
tensis), orchard grass (Dactylis glomerata), and foxtail grass 
(Setaria), begun June 30, were equally without result, but here, 
as no adult flies were seen it is possible that none appeared. 

PRACTICAL DISCUSSION. 

The principal practical effect of this, and of foregoing work of the 
kind on the life history of the Hessian fly published in my 
earlier Reports, is to emphasize more and more the importance 
of midsummer measures for the destruction of this insect. As 
now understood the fly is to be found in the interval between 
harvest and seed-time in one of three places; it is either a flax¬ 
seed in the stubble, mostly to emerge as a winged insect in 
August or early in September; it has been carried away in the 
same stage in the straw with the harvested grain; or it is grow¬ 
ing (in the latter part of the summer) as egg, larva, or pupa 
in the volunteer wheat. 

The flaxseeds removed with the grain are but a small part of 
the whole generation. If the grain is threshed before August 1 
to 20, most of them will come through with the screenings, and 
can be destroyed by feeding, burning, or heating the latter. If 
it is not so threshed thej" will probably escape in part from the 
stack or barn as they hatch from their pupa cases, and later 
will breed in volunteer grain or early wheat. 

Those in the stubble may be destroyed by burning over the 
field, or by plowing in midsummer—by the latter proceedure 
more certainly if the ground be afterwards rolled to close the 
cracks through which the winged insect might find exit. This 
plowing and rolling (or burning, if this be resorted to) may be 
done with the best effect in July or before the middle of August. 
If it be later postponed the winged flies may begin to escape, 
to breed in volunteer wheat. I need not say that it is equally 
important that this measure be taken whether the stubble 
ground is to be sowed to wheat again or not. To leave old 
wheat ground undisturbed till fall, or, still worse, until spring 
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generally speaking, simply to use the method of nature to 
laintain the fly in uncliminished numbers. From the stubble 
he midsummer imagos will escape, and in the volunteer wheat 
iter generations will breed undisturbed. 

If the fly in the stubble and the straw could ever be com- 
letely destroyed, there is little probability that any other rem- 
dy for its ravages would be needed; but as this must remain 
£ least fora long time essentially impossible, there will always 
ie danger that the volunteer wheat of August and early Sep- 
ember may favor its increase by affording opportunity for 
he breeding of those flies which first escape from their pupa 
ases after the midsummer interval. In the absence of such 
olunteer grain these flies would perish leaving no young be- 
iind them; with it, if it is allowed to grow, they will give 
•rigin to a generation which may easily attack in overwhelming 
lumbers the wheat of the regular crop which is to follow, 
lence this self-sown wheat should be carefully watched and 
hould be treated in one of two ways. It should be either so 
ompletely killed when it is two or three inches high (if in Au¬ 
gust or September) that the eggs or young of the fly which it 
nay contain shall be unable to mature upon it, or, if allowed 
o grow, it should be plowed under between the first and middle 
if the latter month so thoroughly and so deeply, flaxseeds and 
,11, and rolled so closely, that the winged insects of this brood can- 
lot get out of the earth. If the field be then sown to wheat, 
are must be taken that the stools of infested wheat are not 

I ragged out or otherwise exposed by harrowing, as then the 
laxseeds they contain will yield the fly as readily as if they had 
lever been disturbed at all. 

The better-known preventive and remedial measures of late 
lowing, pasturing with sheep, selection of resistant varieties, and 
be like, are not directly affected by the observations here re- 
>orted, and need not enter into this discussion. 

* 
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A SUMMARY HISTORY OF THE CORN-ROOT APHIS. 

(Aphis maidi-radicis, n. sp.*> 

The points of special interest in the history of the corn-root 
louse are the time and place of oviposition, the stage and place 
of hibernation, the relations of the root louse to the leaf louse 
of corn, the other food plants of each, and the relations of the 
root lice to ants. The account here given is based upon obser¬ 
vations and experiments made by myself and my assistants at 
the office, beginning with the year 1882. The facts concerning 
the laying of the eggs were ascertained by simple observation of 
the oviparous female in the field and in the laboratory. The 
method of hibernation was ascertained by field observations 
late in fall and early in spring. The statements made concern¬ 
ing food plants other than corn depend in part upon collections 
of the corn-root louse made on various plants (the identity of 
the species being verified in each case by successful maintenance 
and propagation on corn) and in part by the incidental trans¬ 
fer of corn lice to other vegetation in our breeding cages. 

The relations of the root lice to ants have been made out by 
very many and careful explorations of ants' nests in the field, by 
watching the operations of ants among the lice, by laboratory 
experiments with artificial ant colonies, and by various in¬ 
door experiments with ants deprived of lice, with lice deprived 
of ants, and the like. 

The connection between root and aerial forms of the plant 
louse has been studied by means of field observations intended 
to trace the first oligin of the latter in summer and their fate 
in autumn; and especially by oft-repeated breeding experi¬ 
ments with corn enclosed under cloth-covered frames. In* our 
latest experiments of this sort the cloth enclosures were made 

*The Aphis maidis of Fitch was described from examples of the leaf louse of corn, and 
the root louse has been since referred to the same species (first, by V alsh.but with a maik 
of doubt) on the purely gratuitous assumption that it was simply a root form of the other. 
Against this assumption I have now so large a body of experimental evidence that 1 no 
longer deem it proper to confuse the two. , 

During the present season (1891), for example, the root louse lias been reared on corn 
_— ^ \ ^ ^ nlnr. thovo ; Krw^o r\r icon cnnliniiciiclv frnm June tO leaves by confining females there in little bags of suisse continuously from 

September 19, no less than eight complete generations in succession having been thus pro¬ 
duced on the leaves. Those did not show the slightest tendency to approach the corn ear 
louse (the true Aphis maulis) in any of the features of the species,but remained distinctly 
idemical with the louse of the roots. 

Descriptions of the species for which a name is here proposed may be found m th« 
Proceedings of the Entomological Society of Philadelphia, vol. i (1861-63), p. 300, and m the 
Transactions of the Illinois State Agricultural Society vol. 5 (1861-64), p. 492, (VV alsh); m Mis¬ 
cellaneous Essays on Economic Entomology,” 1886, p, 47, in the Fourteenth Pieport of the 
State Entomologist of Illinois, 1884, p. 25, and in Entomologica Americana, vol. 2(1898), p, 1/5. 
(Garman); and in ihe Bulletin of the Illinois State Laboratory of Natural History, vol. m, 
article xii, p. 213,1891, (Weed). 
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erv large, to prevent tlie possible introduction of the leaf louse 
•y outside females producing young upon the cloth where the 
orn leaves touched it. The earth within the inclosures was 
horoughly disinfected, and planted to corn in the spring, and 
olonies of ants were started here and kept continuously sup- 
lied with corn-root lice throughout the season, the object be- 
ig to ascertain whether the evolution of the- aerial louse would 
ccur under these strict conditions. We have also repeatedly 
ried the direct transfer of root lice of various generations to 
he corn leaf, inclosed in a way to preclude outside interference. 

The principal facts arrived at can be most conveniently given 
11 the form of a biographical narrative extending through the 
ear. 

The root louse hibernates as an egg in the earth, and, as 
a»r as known, only in the nests of ants of a species identified 
3r me by August Forel as Lasius brunneus, var. alien us. This 
nt is host and constant companion of the root louse through- 
»ut the year. It is equally devoted, however, to the common 
;rass-root louse (Schizoneura corui, by Osborn’s determination), 
die ant above referred to is the common small brown ant 
Tout an eighth of an inch in length, abundant in corn fields 
n spring, where it burrows among the roots of the corn. Its 
lests are still more common along the borders of roads and 
•atlis through pastures and other grass lands.. The formicaries 
ontaining the corn-louse eggs are most frequently to be found 
n old hills of corn, late in autumn or in early spring, at a time 
• hen the ants are torpid within the earth, and when, conse- 
uently, their mining operations do not betray their presence, 
diey should be sought by digging or plowing up the corn stub- 
tie in the field, when, if ants be found, a thorough search of 
he burrows will commonly show the minute, oval, shining black 
phis eggs piled together in larger or smaller quantities, the 
epth below the surface varying according to the season, and 
ven the time of day. We have found them at a depth of 6 or 

inches, and again scarcely more than half an inch below the 
urface. In spring especially, when hatching time draws near, 
he ants convey the eggs to the upper galleries of their nests 
luring the heat of the day (particularly if the weather be fine), 
>ut withdraw them for the night and during cold wet days. 

The ants themselves pass the winter as adult workers, and as 
arvse in various stages from the minute young to those nearly 
idl grown. The time of hatching of the plant-louse eggs varies, 
>f course, with the season, ranging, according to our observat¬ 
ions, from the 10th to the 30th of April. The commencement 
>f the hatching season is fairly well indicated by the opening of 
he radical leaA^es of the common smartweed or heartweed 
Polygonum persicaria) in the fields. The greater part of the 
ggs are commonly hatched a, week or ten days before corn 
Wanting is fairlv under wav. 

—5 



The plant lice of the first generation, that hatching from the 
epo’s, are wingless, viviparous females the form commonly 
known as the stem-mother, because from it all succeeding gen¬ 
erations of the season proceed without sexual reproduction, 
no males appearing in fact, in any of these generations until 
the last of the season, when both sexes are evolved and eggs 
are laid for the winter. This spring generation is readily distin- 
o-uished by characters of form and color from all that follow. 
Hatching usually before the corn appears, it is dependent at 
first in our region almost wholly upon young plants of smait- 
weed (Polygonum). The roots of these are laid bare bj the 
burrows of the ants, and upon these roots, within their narrow 
tunnels, the lice will usually be found thickly clustered Later, 
if the field be not planted to corn, our common species of pigeon 
o-rass (Setaria) divides the attention of the lice, offering m fact, 
For a little time, a more succulent herbage than the rapidly 
growing smartweed. 

Fhe second generation begins to appear about the 10th of 
May and, by the 20th of that month, may be itself mature. 
Many of this generation are winged, and others are certainly 
wingless, as careful breeding experiments upon isolated individ¬ 
uals have proven again and again. Our earliest observation of 
the winged form of the root louse was dated May 16. 1ms 
veneration mav live at first, like the other, upon smartweed and 
pigeon grass, but is most commonly transferred to corn, either 
m the same field or by flying to a distance. It is beyond all 
possible question a fact that the ants burrow the hills of corn 
industriously in advance of the appearance of these lice, and 
when they themselves have none in their possession with which 
to stock their burrows. That they will eagerly seize and convev 
to their corn-field habitations root lice exposed to them we have 
repeatedly demonstrated by experiment. They seem, however, 
to be not wholly dependent upon this louse for food, since in 
the earlv spring, before the root lice make their start, the ant 
often captures small larvae and various soft-bodied insects, which 
it kills ami carries to its nest. 

The third generation may appear from May 15 to 20 It is 
more generally winged than the second, so far as is indicated 
bv our&rather scanty observations. 

The fourth and fifth generations were brought out late in May 
and earlv in June in the single experiment which we carried to 
that length, but the subsequent history of the louse lias not 
been followed through the season in detail. It is only certain 
that successive broods appear throughout the summer, until 
fall, breeding continuously upon the roots, and that both winged 
ami windless viviparous females occur in variably proportions, 
seemingly determined in part by the condition of the plant upon 
which thev feed, the winged lice being rapidly evolved as the 
corn plant suffers from the attack. The midsummer generations 
become, consequently, widely scattered, and the lice may almost 
disappear in fields where earlier in the season they were ex- 
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^ssivelv abundant. Colonies started in old corn fields which 
e/ 

ave been planted to some other crop thus abandon them, after 
ving for a time on smart weed, pigeon grass, and the like, and 
?sort to the growing corn; but in midsummer the roots of 
lany other plants become infested—purslane, Panicum (tickle 
rass), pigeon grass, and possibly squash, although our at- 
mipts to breed root lice from this last plant on corn were 
uite unsuccessful. 

Even ragweed will support these lice at least temporarily, as 
e proved in 1889 by transferring half-grown young of the sec- 
nd generation from smart weed roots to ragweed, where they 
ved and fed until they acquired wings, five days later. In 
utumn we have found the last viviparous generation and the 
viparous female generation following, on purslane, dock (Rumex 
rispa), fleabane (Erigeron canadense), black mustard, sorrel 
Oxalis stricta), and the common plantain (Plantago major), 
ot to mention two other plants not recognized or determined 
t the time. 

The bisexual generation of root lice makes its appearance in 
3rn fields as early as October 1, and continues there throughout 
tie month, pairing and depositing eggs. Our only observation 
f the sexes in copula was dated October 21. We have not 
>und the oviparous female anywhere in the earth except in the 
urrows of ants, and there, doubtless, the eggs are laid. Cer- 
rinlv they are collected at that season in the chambers of the 

K. 

nts' nests, and carried through the winter there as already 
escribed. 

The ants, in the meantime, have continue! their development 
i their small and scattered colonies, the larvae beginning to 
upate by the middle of May and the sexes emerging early in 
ugust. Just when and where the eggs are laid by the ferti- 
zed female we have not yet determined; but specimens of this 
?x have been found in the earth, alive, as late as November 1, 
nd the continual appearance of young larvae in the home nests 
ntil the middle of the following summer shows that eggs are 
lid, apparently by workers, at frequent intervals through the 
arly part of the season. 

The life history of the aerial corn louse, including its relation 
3 the root form, has proven a particularly refractory subject, 
nd is not yet complete. The connection of this form and the 
3ot louse as different stages of the same species was assumed 
ithout proof by the early observers, and has not yet been ex- 
erimentally demonstrated; but, on the contrary, a great nuin- 
er of attempts at demonstration have almost completely 
died. The leaf louse has never been certainly brought out of 
he root form, nor has the root louse been bred from the aerial 
)rm, and the evidence of a connection between the two is in- 
irect and circumstantial; while the proverbial difficulty of 
roving a negative, and the fact that the annual origin of the 
erial louse and the method of its hibernation are both un- 
nown, make a present conclusion unwarranted. 

| 
mam 



The winged root louse lias been frequently taken on the 
leaves of corn during the month of June—from the 9th to the 
24th precisely—and in the latter instances has been frequently 
found breeding* there to some small extent; but attempts to 
raise these young on corn or broom corn, or to follow them 
in the field to the adult condition, have all thus far failed. On 
the other hand, the first observed appearances of the aerial louse 
(during the latter part of July) come after just about the in¬ 
terval required by the hypothesis of an origin from the winged 
root form. 

The aerial aphis grows much more freely on .sorghum and 
broom corn—especially the former—than on maize itself, but 
no experiments have as yet been made with the transfer of the 
corn-root louse to the leaves of either of these plants. 

In our large cloth-covered breeding cages inclosing corn 
abundantly stocked with root lice and ants, we have occasion¬ 
ally got an appearance and temporary continuance of the root 
form on the stalks or leaves, running up to a week with the 
usual production of young, and in two instances, out of about 
thirty experiments tried, aerial lice appeared later on the corn 
plants thus inclosed. A possible source of error appeared, 
however, in the fact that where the leaves of the growing corn 
pressed against the cheese-cloth covering, winged viviparous 
aerial lice were seen crawling about outside, where their young 
might easily have passed through the meshes of the cloth and 
reached the plant within. This year, with a very large cage 
covering four planted hills throughly stocked with root lice 
there has not been a trace of the aerial louse; and all attempts 
to evolve it by directly transferring the root louse to the 
leaves have failed. 

Passing now to the other end of the season we find that the 
aerial lice continue to breed generation after generation of both 
winged and wingless viviparous females until the autumnal cold 
and the perishing of their food plants destroy them en masse, 
leaving behind no trace or remnant of a hibernating brood, nor 
evolving, so far as we have been able to discover, any oviparous 
generation. These aerial lice pass rapidly and freely from 
plant to plant in the fall, concentrating thus on the latest 
remnants of green vegetation about the corn, and spreading 
likewise to the perennial grasses around the borders of the 
field. We have dissected them by the hundred at this season, 
finding only females, and these all viviparous, and have bred 
them in warm breeding rooms throughout the winter, no less 
than nine generations in succession occurring between October 
7 and the 8th of March. In all these winter generations no 
trace of oviparous females occurred, and no variation of tem¬ 
perature or exposure made any appreciable change in the form 
or habit of the louse. 

The aerial louse is extremely like the apple louse {Aphis mall). 
and its general disappearance in autumn from the corn at a 
time when this last species is laying its eggs freely on the apple 



!;wigs, led us to test the hypothesis of a migration between 
;hese plants. These experiments, persistently repeated, were, 
lowever, quite without result. The corn lice inclosed in 
lutumn under bell jars with fresh apple twigs neither bred nor 
ed upon them, and invariably perished. Similar experiments 
lave not been made, however, with either grass or wheat, al- 
hough the aerial louse has been found in fall upon both, 
besides a repetition of these and si miliar experiments, the 
nost promising still to be made are those for the transfer of 
successive generations of the winged root lice in June and July 
o the leaves and springing tassels of corn and sorghum. 

ECONOMIC SUGGESTIONS. 

As long as the connection between root and aerial forms 
emains in doubt, all economic discussion must be of a pro- 
isional and tentative character. Some observations and ex- 
leriments on the root louse are, however, worth reporting. 

In the first place, a long list of observations in the field in 
arly spring unite in showing that the corn-root aphis takes 
ts start only in fields where it occurred the year before, and 
hat such fields are, as a rule, most likely to suffer severely 
rom the attack. The early evolution of a partly winged 
>rood provides, however, for so general a dispersal that the 
xpedient of rotation of crops can have only a secondary 
ralue. 

Secondly, the fact that the plant-louse eggs hatch, as a rule, 
ome days in advance of the growth of corn in the fields (usually 
i week or more before corn planting) and that in the meantime 
he lice are dependent on young weeds in the earth, gave the 
lint for some starvation experiments tried in two successive 
ears. From these we learned that young lice just hatched will 

►erish within five days if deprived of food, whether attended by 
jits or not. It seems possible, consequently, that their num¬ 
bers might be greatly diminished in early spring by such a 
borough stirring of the soil with disk harrows or other similar 
pparatus, as would keep down the sprouting herbage in the 
orn field. Any treatment of the field the preceding summer or 
ill which should diminish the number of seeds of pigeon grass 
»r smartvveed maturing in the corn would diminish likewise the 
hances of survival of young root lice the following year. I am 
old that these conditions are agriculturally manageable, and 
ave arranged for field experiments to test these methods. 

A simpler and perhaps more promising expedient is based 
pon the care of the eggs of the common small brown ant, so 
[•equently referred to. The attention which these eggs receive 
>oth in winter and spring makes it seem likely that the care of 
he ants is essential, and as these insects become torpid early, 
arely working beyond November 1, it seems quite likely that 
xte fall plowing of fields infested by them and their guests, the 
oot lice, to be followed possibly by harrowing, would so break 



70 

up their homes and scatter their treasures as to make it im¬ 
possible for the ants to reestablish themselves or to collect the 
plant-louse eggs again. This supposition we shall presently test 
by treating in this manner a strip of land through an infested 
held and watching deA-elopments next spring. 

In conclusion, I ought to say that in reporting these results 
I am acting only as the spokesman of the office, and that the 
main credit for the work done and much of that for the selec¬ 
tion of methods and the devising of expedients should be dis¬ 
tributed among Messrs. Garman, Weed, Hart, Marten, and 
Mally, all of whom, while acting as my assistants, have made 
important contributions to this subject. 
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ON A BACTERIAL DISEASE OF THE LARGER CORN- 

ROOT WORM (Diabrotica, 12-pvnctata, Oliv.). 

In July, 1889, information was received through Air. A. L. 
Hay, of Jacksonville, of an injury to corn in his vicinity which 
proved to be due to the larva of Diabrotica 12-punctata attack- 
ng the corn as a root worm, like the better known related spe- 
ties D. longicornis. The apparent effect upon the corn was 
practically the same as in the case of the corn-root worm just 
nentioned, the destruction of the roots dwarfing the plant and 
permitting it to fall readily by its own weight. The roots were, 
lowever, not as regularly burrowed as by the smaller larva, but 
vere more completely excavated, usually all the softer interior 
part being eaten away and the remainder dead. Frequently all 
die roots of a plant, large and small, were either eaten, or rotted 
iway because of the injury, leaving only the merest stubs at¬ 
tached to the stalks. Most of the stalks had also been eaten 
nto below or near the first circlet of ‘‘brace roots,*’ and some¬ 
times also behind the lowest leaf sheath. 

In a single patch of sweet corn nearly every hill was affected, 
md the damage was estimated at fifty per cent; and in field 
•orn adjacent as many as fifty larvae and pupae were taken from 
i single hill. Many other fields near Jacksonville were similarly 
attacked, the damage varying greatly from field to field, but 
lie general average for the neighborhood being estimated at 
ibout five per cent. 

The insect occurred at this time in all three stages of larva, 
pupa, and imago, the transformations of course being effected 
n the earth. Some pupae were as much as four inches beneath the 
surface, and a foot or two from the nearest hill of corn. Lar¬ 
vae of this generation were found thereafter in corn fields at 
Champaign, upon roots of corn, until August 8, and pupae un¬ 
til August 16. imagos being in the meantime extremely abundant 
n corn fields, feeding largely upon the silk and pollen of the 
orn at the tip of the ear. Young larvae, of a probable second 

•■eneration,* were observed by an assistant, Mr. Marten, at 

* Complete proof of the occurrence of a second generation in Kentucky has been pre¬ 
sented by Professor H. Garman, of the Agricultural Experiment Station, at Lexington, 
nan elaborate article on this insect, treated as a corn-root worm, published in “Psyche,’ 
rol. C (1891), pp. 28, 44. 



Champaign, September 6, in corn fields, feeding upon roots of 
Cyperus strigosus and Scirpus flu viatilis, two coarse sedges com¬ 
mon in moist low lands. The roots of these plants presented 
the same appearance of injury as infested corn roots. 

The beetles continued throughout the season, but several at¬ 
tempts to secure their eggs were unsuccessful. One pair, how¬ 
ever, were found in copula August 8. Besides the feeding habit 
already mentioned, they were seen, both in the field and labora¬ 
tory, eating holes in corn leaves, and also eating into pumpkins, 
sometimes to the depth of half an inch. They had been pre¬ 
viously found feeding upon wildHelianthus late in May, badly rid¬ 
dling the leaves; and were subsequently reported by an assistant 
to be feeding on the leaf of the common cultivated sunflower. 

In collecting larvae at Jacksonville July 19, dead examples 
were several times observed all of a dark red color; and among 
the specimens brought to the office several which died changed 
afterwards to this dull red hue. Further observations of this 
disease showed that larvae when first attacked lost the cha.rac- 
teristic yellowish tinge, becoming gray and somewhat swollen, 
and that after death they changed through pinkish to dark red, 
the internal organs breaking up to a fluid pulp, held however 
for a considerable time in the tough cuticle of the dead larva. 
The fluids of these specimens had a milky look in the pale 
worms, and a reddish tint in the others, and contained a prac¬ 
tically pure culture of a single species of Bacillus, at first slen¬ 
der and symmetrical, later broad, rounded at the ends, and ir¬ 
regularly vacuolate,—much more distinctly so in the reddened 
worms than in those recently dead. This disease destroyed 
within three days about three fourths of the larva* brought from 
the fields. 

Several successful cultures in solid and fluid media gave 
ample material for the study of this Bacillus. It is a flagel¬ 
late form, grows freely on agar with the usual beef broth nutri¬ 
ent mixture and forms at first a thin pellicle upon the surface, 
or, if a scratch be made with the infecting needle, develops 
freely within it, not penetrating deeply, however, into the gela¬ 
tine As the growth increases the film thickens, rising a little 
above the surface of the gelatine, and along the scratch it may 
form a noticeable ridge; but no liquefaction of the agar occurs. 
In about three days, at ordinary summer temperature, the sur¬ 
face portion of the growth gets a slightly dingy look, an in¬ 
definite brownish white color, with numerous minute spherical 
specks of deep orange scattered through it. At the same time 
a conspicuous diffusion of orange-red through the gelatine oc¬ 
curs, reaching far beyond the limits of the colony. The tinge 
of this excreted color deepens rapidly, becoming in four or five 
elavs a clear blood-red, the orange granules of the bacterial 
growth itself having in the meantime become larger and more 
numerous, both in the deeper parts of the streak and in the ex¬ 
panded surface growth. In about a week the bacilli begin to 



ie, Rising’ the surface a dirty cream color; but the deep trails- 
arent blood-red color of the gelatine remained unaltered in our 
ultures for weeks, as long, in fact, as these were preserved. 

In fluids similar phenomena appeared. For example, a cul- 
ure in beef broth made July 25, at 10 a. m., was barely per- 
eptibly turbid next day, but as vet without film or definite 
race of color. On the 30th of July, however, the upper third 
f tiie fluid was distinctly reddish orange, somewhat sharply 
mited from the indefinite yellowish below, and the surface was 
overed with a whitish film. August 2 the contents of the tube 
ere throughout a turbid orange-red, a thickish film had formed, 
hite at the edges and clouded at the center, and a consider- 
Ple precipitate had appeared. August 3 the color was simply 
lightly deeper. 

The technical description of this interesting bacterial form 
dll be published elsewhere, the object of this note being merely 
o enable the student of insect diseases to identify and cultivate 
b, in the hope that it may be found practically applicable to 
his and other insect species. Pressure of work at the office 
nade experiments with it impossible when I had it under ob- 
ervation mvself. 
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NOTES ON THE DISEASES OF THE CHINCH BUG.* 

The fact that the almost total disappearance in 1889 of a 
great outbreak of the chinch bug which had cost Illinois and 
adjacent States many millions of dollars was apparently due 
chiefly, if not altogether, to parasitism by fungi, or, in other 
words, to contagious insect disease, has given to these diseases 
of insects a very special interest and importance at the present 
time; and possibly successful attempts made in Minnesota, Kan¬ 
sas. and Indiana for the transfer of one of them to previously 
healthy bugs, and even for its dissemination in some instances 
to fields previously free from them, gives to researches bearing 
on this subject a great and permanent practical value. The 
time consequently seems opportune for a fuller report than I 
have hitherto made on some points of my own work on the 
diseases of the chinch bug,—a work begun in 1882, and continued, 
as opportunity and material could be had, up to the present 
time. 

We have at present positive knowledge of two diseases of the 
chinch bug and highly probable evidence of a third, the first 
two associated with the occurrence of spore-bearing fungi (Ento- 
mophthora and Sporotrichum), and the third with a bacterial 
species described in 1883 as Micrococcus insectoruin. In the first 
and last cases we lack the absolute certainty given by experi¬ 
mental transfer of the disease by means of its characteristic 
fungi to insects shown to be previously free from it; but with 
respect to the first of these affections, that connected with the 
Entomophthora, this deficiency lias little meaning. The specie? 
of this genus are so generally parasitic on insects, and the nature 
of their effect upon the chinch bug is so unmistakable, that ex¬ 
perimental evidence is really quite unessential. The subject ol 
the bacterial diseases is, however,, a much more difficult and in 
tricate one, and positive assumption of the pathogenic charactei 
of any given microbe is always unwarranted unless brought tc 
the test of precise transfer experiments. 

The evidence in favor of a bacterial disease of the chinch bug 
is essentially as follows: 

First, the very general occurrence of vast numbers of a single 
species of Micrococcus in the ceeca of the alimentary canal oi 
chinch bugs evidently suffering from disease, accompanied by the 
complete destruction of the epithelium of such cceca, at a time 
when an enormous mortality was apparent among them: sec 
ond, the absence of such bacterial affection duriflg periods ol 
normal prosperity; third, a variation, generally speaking, in the 

* This article has been revised in passing through the press to include results arrivec 
at here since it was written, and it is now substantially complete to June lo.iWi. 
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lumber of these Micrococci roughly corresponding to the evident 
irevalence and intensity of fatal disease; and fourth, the death 
>y disease, with an abundance of the above Micrococcus in the 
ilimentary canal, of chinch bugs previously confined as an ex- 
leriment with selected lots known to be perishing in like man- 
ler, checks composed of specimens not so exposed remaining, in 
he meantime, unaffected. 
That the fungus here called a Sporotrichum (S. globuliferum, 

ppegazzini, according to Peck) is likewise a cause of spontaneous 
lisease among chinch bugs is inferred from the vast abundance 
>f this species on chinch bugs in the field very recently dead, 
vhere they were perishing rapidly and in enormous numbers; 
ihe suddenness with which it bursts out of the body after death 
n the form of a spore-bearing growth (scarcely to be accounted 
or except on the supposition that it had infested the body of 
,he insect while the latter was still alive); and the absence in 
hese fases of any other apparent cause of death. Strong cor¬ 
roboration is afforded by the fact that this fungus has been 
ound an open-air parasite upon a variety of other insect species, 
ind that it has been lately conveyed to a great variety of per- 
ectly healthy insects by exposure both to chinch bugs and to 
pther insect species on which it had matured its spores, and by 
treatment with this fungus obtained in quantity by artificial 
•ultivation. 

The Entomophthora has not been cultivated artificially, but 
die Micrococcus, on the other hand, has been apparently so 
cultivated, although infrequently and with difficulty, the princi¬ 
pal obstacle to success being the number of other bacterial 
ipecies almost inevitably conveyed with it in attempts to infect 
culture media from so minute a source as the fluids and tissues 
pf this little insect. I say “apparently so cultivated” because 
ill identifications of these cultures rest on simple microscopic 
comparison of bacilli obtained in them with those taken direct- 
y from the chinch bugs—no opportunity having occurred to 
3est their identity by watching the effects of their application 
o healthy insects; that is to say, my evidence of identity of 

:he original and the cultivated bacilli is all morphological 
md not at all pathological; and although I have had in every 
case the advantage of the judgment of so high an expert au¬ 
thority as my colleague, Prof. Burrill, of the University, neither 
pf us regard these identifications as more than provisional.' 

RECENT HISTORY. 

In my first report as State Entomologist (1882). besides call¬ 
ing attention to an observation of Dr. Shinier at Mt. Carroll, 
Illinois, in 1867, on a supposed epidemic disease of chinch bugs, 

* Numerous perfectly successful cultures of this Micrococcus have since been made in 
fluid and solid media by transferring to the culture tubes diseased coeca obtained by dis¬ 
section. From these cultures we learn that this bacterial species will not grow in an acid 
medium,—a fact which probably explains its limitation to the secreting coeca of the alimen¬ 
tary canal. 



I reported the discovery of the bacterial form above alluded to. 
published a description of it under a specific name attached to 
it by Prof. T. J. Burrill, of the University of Illinois, and gave 
an account of its relations to the chinch bug and its apparent 
effect upon that insect. I also reported in this same article the 
discovery of an Entomophthora infesting the chinch bug. 

In the last report from this office (1888), p. 45, I gave later 
observations on both these insect fungi, and reported also the 
discovery, in 1887, of a third, then regarded by Professor Bur¬ 
rill as a Botrytis. but later determined for me by Mr. Thaxter 
as Sporotrichum globuliferum, Spegazzini. The direct effect of 
these fungi upon the chinch-bug hosts then abroad throughout 
the southern part of the State was described in this article, and 
various additional details were given, especially with respect to 
the precise position of the microbe in the organs of the chinch 
bug. Successful cultures of this bacterial species were also re¬ 
ported, a part of them, perhaps, erroneously. A more critical 
study of the mounted slides from these cultures (then quite re¬ 
cently made) shows that in several cases the form appearing in 
the cultures was not certainly identical with that from the in¬ 
terior- of the chinch bug—a fact easily understood when one 
takes into account the readiness with which foreign bacteria 
may be introduced into culture media when the material for in¬ 
fection is obtained by crushing an entire insect. 

Since the publication of this report numerous interesting con¬ 
tributions to the subject have been made by Dr. Otto Lugger, 
of the Minnesota Agricultural Experiment Station, who has 
studied specially the entomophthorous disease, and who has 
made some seemingly successful experiments at its dissemina¬ 
tion bv scattering abroad infested insects; by Professor F. H. 
Snow, now Chancellor of the University of Kansas, who has en¬ 
tered upon a systematic line of experiments intended to test 
methods of transfer and practical application; and by Mr. F. 
M. Webster, of Indiana, who made a similar experiment with 
material obtained from Professor Snow. A list of these recent 
papers on the subject is appended to the present article. 

I have now to give a detailed account of my own more re- 
cent culture experiments with these fungi, so far as these seem 
to have any value or importance either immediate or prospec¬ 
tive. My principal present object is, not so much to advance 
directly our knowledge of this matter as to show the difficulties 
experienced in its study, in the hope that some possible error 
and a waste of time may thus be prevented hereafter. 

Micrococcus insect ovum, Burrill. 

Our first attempts at the artificial culture of this Micrococcus 
since 1883 were made September 1-3, 1886, by an assistant, 
during my absence from the office, the specimens used having 
been sent in bv me from the field, in Washington couutv. in 

•. - CT’ ' 



leathern Illinois. Some of these insects which were dead on re- 
hpt were supposed to be infested with bacteria, but slides 
lade from the fluids and from solid cultures attempted do not 
infirm this supposition. Mounted films prepared from the 
uids of the crushed chinch bug's themselves show no bacteria, 
nd five test tubes of agar, infected by surface scratches—one 
f them with the fluids of a dead chinch bug and the others 
om those of one still living*—showed a week later only a 
oubtful trace of granular growth along the upper end of the 
eedle track, the slides from which do not contain a single M. 
isectorum. There can thus be little doubt that these chinch 
ugs were free from bacterial disease. They were obtained in 
le course of a long trip in which everything was closely scanned 
ith the hope of finding traces of contagious disease, and the 
bservation is of interest as showing the probable absence of 
le affection in a region where two years later it became ex- 
3edingly prevalent. 
Our next attempt was made September 25, 1888, with a 

abe of solid gelatine infected from the fluids of a young chinch 
ug in the third stage of its growth, the method of procedure 
eing similar to that described above, except that the specimen 
as washed in distilled water before crushing. This insect was 
aken from a corn field at Odin, Illinois, where chinch bugs were 
oticeably very much less numerous than they had been ob- 
srved to be some weeks before, and where, also, adults were 
resent in noticeably small proportion. The fluids were swarm- 
lg with the usual Micrococci. The infection was made with 
sterilized platinum needle dipped in the fluids of the crushed 

lsect and drawn lightly across the oblique surface of the gela- 
ine in the tube. On the 29th of September, a profuse growth 
ad made its appearance in this tube, the gelatine being con- 
iderably liquefied and the liquid portion slightly milky, but 
he bacterial growth having mostly settled in an irregular floc- 
ul ent mass. 

A slide made at this time shows an apparently pure culture ‘ 
f the original Micrococcus insect orum, so far as may be de- 
3i*mined by critical microscopical examination. It is quite cer- 
ain. however, that the growth was mixed, and the liquefaction 
f the gelatine was probably due to another form than the 
hinch-bug microbe, especially as examinations of the bacteria 
hen fresh showed some flagellate movement.—a feature never 

3en in those directly from the insect. 
A fairly satisfactory attempt at the culture of the chinch-bug 

licrococcus was made by Professor Burrill in the bacterial 
iboratory of the University in October, 1888, from a still 
ving specimen obtained at Mt. Carmel, Illinois, September 30. 
die chinch bug was thoroughly washed before crushing in cor- 
osive sublimate solution to disinfect the surface, and was then 
rushed in freshly distilled water. From the fluids thus ob- 
ained, a solid culture was begun in an agar tube and placed 
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in the incubator. October 3 this had formed two very small 
colonies of rather poor and irregular growth but, seemingly pure 
Micrococcus insectorum. The bacteria were usually in couples, 
but occasional examples were of irregular form, swollen at one 
end or abnormally slender, peculiarities traceable perhaps to 
the effect of the corrosive sublimate. 

Several other attempts with agar and gelatine and with fluid 
media were neither more or less successful than the foregoing.* 
all leaving a margin of doubt whether the original form reap¬ 
peared in the culture,—a doubt which could only be removed by 
infection of healthy insects from these cultures and the reappear¬ 
ance under such circumstances, in the alimentary canal, of the 
form originally occuring there. Unfortunately for the conclu¬ 
siveness of this work, it was impossible to find at any time when 
these cultures were in progress any lot of chinch bugs which 
would not show this Micrococcus spontaneously if kept for a 
little time in confinement, and the investigation consequently 
remains in an unfinished state. The fact is worthy of special 
remark that lots of chinch bugs kept for several days in the 
dry air of the laboratory, imprisoned under a large bell jar on 
a varnished table, continued to die in numbers with this bac¬ 
terial disease, and finally all perished. Other fungus attacks 
were invariably arrested by such conditions, the air being prob¬ 
ably too dry to permit the Entomophthora or the Sporotrichum 
to flourish. 

Sporotrichum globuliferum, Spegazzini. 

The unquestionably parasitic character of this fungus, the 
terrific destruction of chinch bugs to which it certainly contributed 
in 1888 and 1889 in Illinois, the ease with which it may be culti¬ 
vated artificially in quantities, and the great variety of insects 
which we have found it to attack, make it one of the more im¬ 
portant fungus parasites of insects from an economic point of 
view, and will doubtless justify the fullest treatment possible at 
the present time. 

It was first detected on the chinch bug near Shattuc, in Clin¬ 
ton county, Illinois, July 7, 1887, in a field of corn beside ripe 
wheat, which was then being invaded by chinch bugs from the 
latter crop. On the outer rows, still black with insects, I found 
several adults and a few young dead and fastened to the sur¬ 
face of the leaves by a white fungus growth. On some of these 
specimens, bottled dry, the fungus continued to develop freely, 
finally almost covering them, and forming upon the surface the 
characteristic spherical heads of minute spores. Specimens 
picked to pieces in glycerine showed the body crowded every¬ 
where with the fungus mycelium, in the oldest cases all the 
tissues having disappeared with the exception of a fragment of 
muscle here and there. 

* See foot-note p. 82. 
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For more than a year this fungus affection was not again 
und among chinch bugs, although a close watch was kept for 
, but August 7, 1888, it was seen at Flora, in Clay county, 
stening dead bugs to leaves of corn. On the 24th of August, 
: Albion, in Edwards county, it was next observed. Here, 
lys Mr. Marten's field note, “the bugs had died by wholesale, 
te ground under the corn being freely sprinkled with their 
hitened bodies, both in the standing corn and in the stubble." 
hey were also quite numerous behind the sheaths of the leaves, 
n one lump of earth with a measured surface of two square 
ches, twenty-six fungus-covered bugs were counted, and it was 
timated that chinch bugs were less than a third as numerous 
this entire neighborhood as a month before. October 18 the 

sease was still prevalent at Flora and Nashville, as shown by 
♦ecimens collected at that time, and again at the former place 
3cember 18 of the same year. It also appeared repeatedly at 
te office among living specimens brought in from the field and 
>pt under favorable conditions. One lot, for example, obtained 
3 Ashley, Washington county, September 18, provided with 
od in a pot of earth covered by a bell jar, died, to the. last 
le, with this fungus disease. 

Specimens obtained from Minnesota, through the kindness of 
rofessor Lugger, during the latter part of October, 1888, 
towed the presence of the Sporotrichum a few days later, and 
ovember 1 began to die. As it was at this time abundant at 
te office in other lots of chinch bugs, it is quite likely that 
ese Minnesota bugs became infected after their arrival. This 
t continued to die in a similar manner until December 18, 
hen the last disappeared. It was not noticed by us upon any 
her insects that year excepting specimens of Parandra brun- 

Ja found dead in the woods November 1 and 5. 

This fungus appeared next with us May 11,1891, in a collection 
specimens of Disonycha pennsvlvanica, kept on a varnished 

Lie in the dry air of my office, under a large, high bell iar, 
here they were supplied abundantly with food. A large num- 
ir of these beetles (collected for an observation of their breed- 
g habits) died with it here. 

During the spring of 1891 it has occurred occasionally in field 
Elections, and I have also received it from Professor Snow, of 
ansas, (in May, 1891) on examples of chinch bugs collected 
Chautauqua county, Kansas, where they were reported to be 

ring bv thousands. 
r? t< 



80 

DESCRIPTION." 

The principal general features of this fungus as it appears 
when fully developed on insects infested by it are its pure white 
color,—a little* tinged with brown or yellowish when oldest,—the 
thick, soft felt with which it covers the surface, often completed 
ly enclosing the smaller insects, and especially the multitude of 
minute spherical heads (about .06 mm. in diameter) visible with 
an ordinary hand lens. When picked apart under the micro¬ 
scope, myriads of minute spherical or slightly oval spores 1.5- 
2.5 in diameter are disengaged, and the heads are then seen 
to be composed of masses of such spores borne upon radiating) 
threads, all springing from the end of a short lateral branch of 
the thread-like mycelium. More minutely studied, these spores 
are seen to be placed in an alternating manner upon the 
radial filaments, so that when they are detached the naked 
filament has a slightly zigzag form. If traced to its precise 
origin, each zigzag filament (rachis) is found to start in a large 
obovate spore-like cell, and to bear a spore at its very tip. 
Where a young head is forming at the end of a spur or from 
some point on a thread, a few larger oval bodies will be seen 
attached to a common point, and prolonged at their apices 
into a short, slender tube with a spherical enlargement (often 
minute) at its tip. As this terminal swelling becomes a spore, 
the stem grows past it, leaving it lateral in position although 
terminal in development. The mycelium itself, forming the 
greater part of the felty mass, is a closely interwoven web of 
delicate filaments, averaging 1.5—3 ^ in thickness, segmented at 
rather long intervals, much branched and occasionally anasto¬ 
mosing. In an artificial culture on a solid medium the growing- 
mass comes finally to have the appearance of a thick, piled-up 
layer of very fine foam or lather, yellowing slightly as the spores 
become ripe.t 

*The following is a translation of the description of genus and species given by Saecardc 
in his “Sylloge Fungorum,” vol iv (1886), pp. 96 and 101: 

Sporotrichum Link. Sp. pi. Fungi I, p. 1, em. Sacc. Mich. II, p. lb.—Hyphen irregular!' 
and repeatedly branched, septate or continuous, usually procumbent, uniform. Comdi; 
ovoid or subglobose, commonly sub-solitary, acrogenous at the apices of branches or den 
tides. Differs from Botrytis especially by the sub-solitary conidia, and the entirely pro¬ 
cumbent hyph.se; from Trichosporium in that the color is never black. 

Sporotrichum globuliferum Speg. Fung. Argent. Pug. II, p. 42. Tufts rather large,1. 
mm. in diameter, external or internal, white, cottony-floecose; hyphrn creeping, sparseb 
septate, hyaline, 3-4 micros thick, densely branched and anastomosing. Cornelia minute 
globose or globose-elliptical, hyaline, 2-2.5 by 1.5-2 micros, collected in globose heads 60-7< 
micros in diameter, which are thickly scattered among the hyphse. 

+ The following description of this fungus from a recent culture on agar has been fur 
nished me by Professor T. J. Burrili. since the aboye was written: 

Agar cultures three days old. Growth forming an irregular fleecy, white, loose stratun 
on the nutrient surface. Under a lens some parts, evidently of the oldest, show a granuia 
appearance from the presence of heads of spores; other parts are evidently still barren. 

Sterile mycelium slender, uniform in size, about 2.5 micros, septate at considerable in 
tervals and often branched, the branches usually starting just below a septum and growing 
out somewhat at right angles to the main thread. Sometimes the filaments are long an< 
straggling, sometimes bushy-branched. in the latter case the branches apparently mor 
common as the fungus becomes older. Anastomosis frequent. 

The spores are. borne in globular heads on the ends of certain branches of the myce 
lium. These latter seem to be irregularly produced, but in most cases when fruiting i- 
normally abundant they arise near each other as short lateral projections of somewna 
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This fungus lias thus far been found occurring spontaneously on 
\onocrepidius and Na u pact us xanthographus, Blissus leucopter- 

, Copipanolis vernalis, Disonycha pennsylvanica, Parandra 
unnea, Lachnosterna in versa and Lachnosterna hirticula, Faria 

\nella, Diabrotica vittata, a small, flat myriapod (Polydesmus), 
d doubtless many other insects not separately reported. 
Culture and infection experiments— Several attempts made in 
e fall of 1888 to cultivate the Sporotrichum in beef broth by 
opping infected chinch bugs into the tube resulted only in the 
ovvth of a mixed mycelium, (partly Mucor), in which nothing 
kembling the fruiting bodies of Sporotrichum appeared. These 
Iperiments must therefore be regarded as failures. 
My attention was next called to the artificial culture of this 
ngus by the receipt, May 15, 1891, from Mr. Roland Thaxter, 
a tube of agar containing an abundant growth of it, derived 

iginally from larvae of Copipanolis vernalis, which he was rear- 
g in a breeding cage. From this culture, which was fruiting 
mndantly when received, agar cultures were repeatedly grown 
re, and from these were also begun various successful cultures 
other media. These were all made in test tubes by the usual 

ocesses of sterile bacterial cultures, the nutrient material being 
ef broth prepared as for the culture of bacteria and used to 
turate corn meal, middlings, bran, and sawdust. In all these 
periments, each two or three times repeated, the Sporotrichum 
ores germinated freely and promptly, the visible growth be¬ 
aring in about thirty-six hours and increasing rapidly at the 
dinary temperature. It was, however, much more profuse in 
e corn-meal mixture than in any of the others, next in the 
ddlings, and slowest in the saturated sawdust. The heads of 
ores began to appear within two or three days, and the 
age of ripening—indicated by the ready detachment of the 
ores on jarring or shaking—was reached in from nine to twelve 
<ys from the beginning of the experiment. The growth was 
'Oil the surface of all these masses, and nowhere penetrated 
e interior except where the medium was loosely compacted so 
at air spaces occurred within it. As examples of the process 
development the notes of the two following cultures mav be 

vren: 

;ater diameter than the sterile filaments. Sometimes the heads of spores appear to 
lere directly to the side of a mycelium thread, but this is evidently on account of the 
>rtness of the fertile branches, which may not be much longer than wide before seg- 
ntation begins. 

Through the processes of constriction and segmentation, combined with repeated 
nchmg, a dense cluster of basidial cells is produced. From the apex of each of these 
s there arises a single stylus or conidiophore which when about 2 micros long produces 
j.terminal spherical conidium 2-2.5 micros in diameter. As this matures the conidiophore 
-in elongates as much as before and again produces a terminal conidium,—and this mav 
repeated five or more times, ultimately forming a minutely zigzag rachis bearing what 
v appear to be alternate, lateral, sessile spores. As arranged for examination in liquids 
se conidia. except perhaps the terminal one, usually separate from their attaehment, 
ying only the radiating basal cells and their conspicuous zigzag conidiophores. How- 
r, m young specimens it is very common to find basidia with an apical, slender projec- 
1 terminated by a partially developed conidium. 

The globular or somewhat depressed heads measure 25—40 micros in diameter. 

The conidia are spheroidal, colorless, smooth, without septa. 

—6 
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“June 9, prepared beef broth by the usual method for pure 
bacterial culture, sterilized it, and" heated corn meal almost to 
scorching. Mixed the two to a thick batter, and put into a test 
tube, inclined to give a sloping surface. Plugged with cotton 
and sterilized at temperature of 100° Cent, for half an hour. 
Sporotrichum spores from an agar culture sown on this mixture 
June 11, 8 o’clock a. m. June 13, 8 o’clock a. m., growth of 
the fungus has begun. June 14, growing freely. June 15, spread¬ 
ing very rapidly. June 16, growth spreading freely and entering 
little crevices at the margins of the mass. Heads of spores be¬ 
ginning to form. June 17, fungus covering all the exposed sur¬ 
face. June 19, surface slightly tinged with yellow, indicating 
ripening of spores. June 22, masses of spores may be detached 
by vigorous shaking. June 24, spores readily detached; surface 
decidedly brownish. 

“June 12, materials prepared as above. From a lot of chinch 
bugs obtained in the field June 2, in which the Sporotrichum 
had appeared spontaneously, a dead specimen was taken June 
12, 3 p. m., and dropped into the tube on the surface of the 
meal. June 14, growth beginning. June 15, fungus growing 
freely all along the track touched by the chinch bug. June 17, 
surface of the meal well covered with growth; blue mould ap¬ 
pearing at the bottom of the tube. June 18, Sporotrichum 
as before; blue mould spreading. June 20, spore clusters of 
Sporotrichum showing quite distinctly. June 22, spores quite 
yellowish and loosened by jarring. June 27, a peculiar pink 
color apparent along the margins of the mould, penetrating 
deeply into the meal.” On examination this color proved to be 
due to a bacterial species which was transferred to an agar tube 
for separate cultivation.” 

Numerous attempts were made, beginning June 15, for the 
artificial culture of the Sporotrichum in the open air, without 
resort to the sterilization methods of the experiments given 
above, but all were unsuccessful. The materials used were corn 
meal saturated with beef broth; the same acidulated with acetic 
or tartaric acid for the purpose of retarding the development 
of bacteria; corn meal soaked with a modified form of Cohn’s 
solution, acidulated as before; corn meal mixed with water: 
corn meal soaked with an extract of the excrement of horses, 
variously acidulated with tartaric acid; the solid excrement 
itself; the tliitk scum from beef broth; and raw beef alone. 

Infection experiments were made with chinch bugs, Cecropia 
moths, the grain aphis and other plant lice and with saw-fij 
larvae (from grass). 

The first chinch bug experiment was begun May 11, 1891 
with about fifty specimens placed under a bell glass with frest 
wheat, and exposed to infection from several dead beetles (Dis 
onycha pennsylvanica) covered with fungus spores from a lot o 
that species which had largely perished with this fungus attack 
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?hree days later one chinch bug’ was dead, and in five days an¬ 
ther also. May 19 two more, covered with Sporotrichnm, 
/ere taken from the cage. May 20, at 8 a. m., another, 
rhich had certainly been alive at 2 p. m. of the preceding day, 
/as removed, whitened with the mycelium of the fungus. On 
he 22d of May two more had died from the fungus attack, 
nd on the 23d another. By the 29th of the month, eighteen 
lays after the experiment began, all but one of the chinch bugs 
/ere dead and covered with the Sporotrichum, and this one died 
hortly after. Other specimens of the same lot, kept in similar 
onditions as a check, had in the meantime continued without 
OSS. 

Next, May 29, thirty insects were placed, with a wheat plant 
or food, in a breeding cage, and two dead specimens whitened 
vith the fungus growth were placed among them. Twenty- 
our hours later these dead insects were removed. On the 3d of 
une, five days from the beginning of the experiment, one in- 
ect was dead with the fungus affection, and on the 7th two 
core. Three days later two additional specimens were removed 
rom the cage, whitened with an abundant growth of Sporotri¬ 
hum, and the remainder of the chinch bugs in this lot were 
hen converted to another use. None had died in the meantime 
n the check lot. 

June 1st a similar experiment was begun with thirty chinch 
mgs, among which four infested ones were introduced and left 
wo days. By June 10 three had died with the fungus attack, 
nd the remainder were then otherwise used, the check lot hav- 
ng in the meantime remained without loss. 

June 5 thirty chinch bugs were dusted with spores from an 
,gar culture of Sporotrichum, and two days later two of these 
/ere dead. June 9, two others had died, and by the 11th nine 
>f the thirty had perished, with a rapid subsequent develop¬ 
ment of Sporotrichum from their bodies. Unfortunately, howe¬ 
ver, for the significance of these results, six specimens from the 
heck of thirty originally separated had perished in the same 
nanner, thus giving evidence either that the original lot (ob- 
ained from Litchfield, Montgomery county) had been diseased 
/hen taken, or else that the check had become infected from the 
neighboring experimental lots. 

.Similar experiments on other insects were tried with similar 
esults. Saw-fly larvae (Tenthredinidae), obtained by sweeping 
rom grass May 22, were dusted with spores from the Thaxter 
ulture and placed under a bell glass on growing blue grass and 
lover. On the 26th two larvae were dead and covered with the 
tmgus, together with a small fly (Dolichopodidae) accidentally 
nclosed with them. May 28 more larvae were affected, and by 
he 30th all were dead. In the same lot were larvae of Apatura 
.nd several* plant lice, all of which died in the same manner. 
>aw-fly larvae enclosed without treatment had all survived. 
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Plant lice obtained by sweeping fields of clover were similarly 
treated May 25 and enclosed on clover plants within a glass- 
cylinder, open at the top. June 1 some of the plant lice seemed 
weak and wandered from their food, and two days later all were 
dead and covered with the fungus. In the check lot, meantime, 
a few had died, but none developed the fungus either then or 
thereafter. Most, however, Avere alive. 

Ten larvae of saw flies and of Lepidoptera, taken in sweeping, 
were placed May 22 under a bell glass with grass and clover 
and Avell dusted with spores from the Tliaxter culture tube. On 
the 25tli of May the Sporotrichum had begun to show on two 
of the larvae. May 27 several more were dead with the develop¬ 
ment of spores, and by June 4 all had similarly perished. 

June 1, eight Cecropia moths were dusted with Sporotrichum 
spores and placed in a breeding cage over damp earth. Two 
davs later two of the moths were dead, and June 8 all had 
died; but it Avas not until the 12th that the spores appeared 
externally. 

It seems clear from the foregoing that Sporotrichum globu- 
Jiferum is an entomogenous fungus capable of attacking 
healthy insects in great variety, young and old, that it may 
take first effect in about tAvo days, but that mature spores will 
be nine or ten days in forming. Experiments not here reported 
have satisfied me that although the fungus may be successfully 
transferred to culture media in any stage, the complete matu¬ 
rity of the spores is probably necessary to the infection of living 
insects. It may be readily grown by the methods of sterile cul¬ 
ture on agar or on almost any substance soaked with sterilized 
beef broth, and cultures so produced may be used to infect in¬ 
sects. On the other hand, this seems not to be a very virulent 
insect parasite, and I am not as yet at all certain that it will 
be found especially useful to the economic entomologist except 
Avliere both meteorological and entomological conditions unite 
to favor its growth and rapid spread. 

RECENT LITERATURE. 

1888. 

Forbes, S. A.—Note on Chinch-Bug Diseases (Psyche, v. 5, Sept.-Oct.r 
1888, p. 110.) 

Announces discovery of new disease of chinch hug in addition to two 
already known, the first due to a Botrytis, the two others to an Ento- 
mophthora and a Micrococcus respectively. The latter develops in alimen¬ 
tary canal, and especially in its coecal appendages, which are often liter¬ 
ally crammed with it from end to end. Disease comparable with schlaff- 
sucht or flacherie of the silkworm. Its microbe freely cultivable in both 
liquid and solid media. The Botrytis [Sporotrichum] much more destruc¬ 
tive in Illinois than the Entomophthora, but seemingly less .so than the 
bacterial disease. All these diseases occur spontaneously over a large area, 
and the author believes it likely that they will soon suppress “the longest- 
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continued destructive outbreak of the chinch bug known in the history 
of that insect. Their present activity is illustrated by the fact that in a 
single field in Southern Illinois dead chinch bugs imbedded in this mold 
were found by an assistant so numerous as to suggest a recent flurry of 
snow.” 

Lugger, Otto.—Fungi which Kill Insects. (Bull. 4 Agric. Exper. Sta¬ 
tion Univ. Minn., pp. 37-41.) 

In Minnesota in 1888, after a wet, cold, and very backward spring, 
chinch bugs were found in large numbers dead in their winter quarters, 
except in the more favorable situations. Later, better weather brought 
them out in great numbers, but during the course of an experiment made 
to prevent their escaping from infested fields, a fungus disease appeared 
among those shut in and spread very rapidly toadjoining fields of timothy 

iand other grasses, destroying immense numbers of them, the fungous 
growth usually fastening them to blades and stems of grass and leaves of 
clover. Warm and very dry weather stopped the increase and spread of 
the disease. 

Eighteen lots of chinch bugs were sent to different places in Southern 
Minnesota, where the chinch bug was injurious, with instructions to throw 
the diseased insects out in infested fields, “and, as it seems, with remark¬ 
ably good results, as the disease has killed off the bugs to such an extent 
that careful search in a majority of places failed to produce a single liv¬ 
ing specimen, whilst traces of the disease were found everywhere. The 
disease spread so rapidly that even corn fields growing near wheat crowded 
with chinch bugs were entirely protected, and no bugs had entered them 
in all the places visited by myself. But I am by no means satisfied that 
the disease was really introduced in this manner. Is it not possible that 
the disease was there already, unknown to any one, and that I simply re¬ 
introduced its germs? The reason for this belief is based upon the fact 
that too large an area was infested by the disease,—too large to be account¬ 
ed for by the short time in which the atmospheric conditions were—ap¬ 
parently—in its favor.” 

1889. 

Snow, F. H.—The Chinch Bug. Blissus leucopterus, Say. (6th Biennial 
Rep. Kan. State Board Agric., 1887-88, pp. 205-208; Proc. 18th Annual 
Meeting Kan. State Board Agric., pp. 78-81.) 

Describes sudden and almost complete disappearance of hordes of chinch 
bugs during dry weather of April and May, 1888. Wheat and oats so 
badly damaged that owners were beginning to plow them under, but grain 
revived and bountiful crops were reaped where almost total loss had been 
threatened. This destruction undoubtedly caused by epidemic contagious 
disease. Refers to Dr. Shimer’s account of epidemic among chinch bugs in 
Illinois in 1886, quoting from Shimer's article published in the Proceedings 
of the Philadelphia Academy of Natural Science (1867, v. 19, pp. 75-80). 
Author says, “In America the most important additions to our knowledge 
of bacterial insect diseases have been made at the Illinois State Labora¬ 
tory of Natural History. Here Prof. Forbes and his assistants have given 
especial attention to the maladies of the chinch bug. Three of these 
maladies have been satisfactorily distinguished, two of which are strictly 
fungoid in their nature, while the third is of bacterial origin and similar iii 
character to the flacherie of the silkworm.” Thinks it undoubtedly one of 
these fungoid diseases which attracted Dr. Shimer’s attention in 1886. 
Compares entomophthorous affection of chinch bug with that of house fly. 
Quotes from Lugger’s account of chinch-bug disease in Minnesota (see 
ibove), and describes Lugger's experiments for its spread. Epidemic may 
have reached Southern Minnesota in natural way, and repetition of 
.experiments is consequently desirable. Concludes by expressing opinion 
that “in the warfare of man against his insect foes a most valuable ally 
will.be found in the bacterial and fungoid diseases which may be arti¬ 
ficially introduced when nature fails to come to our aid.” 
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In discussion following, states that he personally witnessed disappear¬ 
ance of chinch bugs in Franklin and Douglas counties, Kansas. 

1890. 

Forbes, S. A.—Studies on the Chinch Bug, II. (16th Rep. State Ent. Ill., 
1887-88, pp. 45-49,56.) 

Snow, F. H.—Experiments for the Artificial Dissemination of a Conta¬ 
gious Disease among Chinch Bugs. (Proc. 19th Annual Meeting Kan. 
State Board Agric., pp. 142-144; Trans. Kan. Acad. Sci., v. 12, pp. BI¬ 
ST.) 

Learned from correspondent in June, 1889, of outbreak of disease (En- 
tomophthora) among chinch bugs in Morris county, Kansas, ground in 
many places among oats and wheat being white with the dead bugs. All 
had died where grain was heavy, but many escaped where crops were 
thin. Reports successful experiment for conveyance of disease to healthy 
chinch bugs by enclosing latter in jar with affected specimens. Considers 
disease more easily communicated by still living sick bugs than by dead 
ones. 

As consequence of inaccurate report of results by daily paper, numer¬ 
ous letters were received from farmers and others in nine different 
States, requesting diseased insects for artificial infection of chinch bugs 
in the field. Publishes extracts from reports of results by various corre¬ 
spondents. 

Proposes experiment to test possibility of keeping disease-producing 
fungi alive over winter. 

Webster, F. M.—The Chinch Bug. (Bull. 22, Div. Ent., U. S. Dept 
Agric., pp. 60-63.) 

Reports precise field experiment begun July 20, with Entomophthors 
received from Snow of Kansas. Five days after introduction in the fielc 
chinch bugs began to die of entomophthorous attack; in twelve days dis 
ease had spread over fifty feet beyond the infected area; in twenty-im 
days one hundred and seventy feet farther; and in thirty-two days t 
quarter of a mile from the starting point. Chinch bugs not excessively 
abundant in region of experiment. Amount of rainfall given. 

Laboratory experiment reported in which infected specimens of variou: 
ages, sixteen lots, all died within eleven days. At the same time others 
were exposed to infection for five hours, which thirteen days later wen 
all alive,—the second experiment being practically a check upon th< 
first. By another conclusive experiment Webster shows that if the air b< 
kept dry the Entomophthora will not take effect; and by still another 
that the progress of the disease, after thorough infection, may be arrestei 
by completely drying the air. Concludes that an abundance of the in 
sects and a moist atmosphere are essential to economic use of the Ento 
mophthora. “The only way that this fungoid disease seems capable o 
being employed in agriculture is by the establishment of some centra 
propagating station to which farmers can apply and receive an abundan 
supply of infested bugs on short notice. By this means they could tak 
advantage of a rainy period of a week or ten days, and if they can contriy 
bv sowing plats of millet and Hungarian to mass the bugs in certaii 
localities about their fields, they might accomplish something toward 
warding off an invasion. But the possibility of overcoming an lii^asioi 
after it is fully under way, as is almost sure to be the case during a dri 
season, it must be confessed is not very encouraging.'’ 

« 
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1891. 

;now, F. H.— Chinch Bugs. Experiments in 1890 for their Destruction 
in the Field by the Artificial Introduction of Contagious Diseases. 
(Seventh Biennial Report Kansas State Board Agric., 1889-90, pp. 
184-188.) 

This article, apparently read originally as an evening lecture, opens 
rith a brief account of the writer’s experimental work of 1889, described 
nore fully above. (See under 1889.) Author believes that he successfully 
ntroduced a chinch-bug disease into states of Missouri, Nebraska, Indiana, 
)hio, and Minnesota, and into various counties of the State of Kansas, 
jaboratory experiments made the following winter showed that fungi of 
,he disease could be kept alive from season to season, but Snow believes 
,hat these fungi are destroyed by the winter in the open field. Field ex- 
)eriments of 1890 distributed over eighteen counties of Kansas. Thirty- 
sight packages of infected chinch bugs were sent out in 1890 to farmers 
>f eighteen counties in Kansas. Twenty-six reports were received,—a 
arge majority entirely favorable, including all made during June, July, 
tnd August. Among others, “Mr. Mattox of Chautauqua county received 
i package containing only six bugs, yet followed my directions, and within 
welve days the bugs on his entire farm were practically annihilated. I 
dsited the farm myself in order to verify the statement.” Correspond¬ 
ence from farmers published, and the general statement made that 
ieventy-three per cent, of all the field experiments of the season were 
iuccessful. 

A second disease, not entomophthorous, somewhat indefinitely charac¬ 
terized. The bacterial affection reported to have been most destructive in 
l890. and the entomophthorous in 1889,—the latter season having been wet 
tnd the former dry. “There are thus two different classes of diseases, one 
)f which is adapted to a moist season, while the other appears to be 
idapted to a dry season; so, whatever the climatic conditions may be, we 
nay hope to be able to cope with these insect pests by means of these 
liseases.” 





EXPLANATION OF PLATES,* 

PLATE A. 

The Corn Leaf Louse, Aphis maidis, Pitch. 

Fig-, l. Winged viviparous female. 

Fig. 2. Wingless viviparous female. 
Fig. 3. Pupa. 

PLATE B. 

Fig. 1. 
Fig. 2. 

Fig. 3. 

Fig. 4. 

The Corn Root Louse. Aphis maidi-radicis, 

Winged viviparous female. 

Wingless viviparous female. 

Wingless oviparous female. 
Pupa. 

Forbes. 

PLATE C. 

The Chain Louse, tSiphonopliora arena?,. Fabr. 

Fig. 1. Wingless viviparous female. 

Fig. 2. Winged viviparous female. 
Fig. 3. Pupa. 

PLATE I. 

Pig. 1. Larva of Scolytus rugulosus; enlarged twenty-two diameters. 
Fig. 2. Pupa, side view: enlarged twenty diameters. 
Fig. 3. Beetle: enlarged twenty diameters. 

Fig. 4. Pupa, dorsal view: enlarged twenty diameters. 

Pig. 5. C/rifopachyr colon, Linn., parasite of larva: enlarged eight di¬ 
ameters. 

by Mr. A. M. Westergren, with .. *r^&e drawings for these plates were made at the office 
the following exceptions: 

Fig. 5, PL I. is from an unpublished cut loaned by Dr. C. V. Riley: Fig. 9 PI I is from 
ftatzeburg; Fig.4 and 5, Pl.Ill.,are taken from previous reports of the office; and Fig.;{ 
PI. IV., is from Dr. Ritey's Missouri Reports. ’ * * 

-ex 
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Fig. 6. Small oranch of peach, showing perforations of bark’; natural j 
size. ,. 

Fig 7. Small branch of plum, with hart removed, showing breeding , 
chamber and tunnels in sap wood made by larva; natural size. 

Fig. 8. Perforations of bark of large branch of plum tree; natural size, j 

Fig. 9. Denuded branch, showing breeding chambers, larval channels, 
and pupal chambers: natural size. 

PLATE II. 

Fig. 1 The American Plum Borer, Euzophera semifuneralis, lar\a, \entral 
view; enlarged six diameters. lew; enlarged six aidmeiws. 

Fig. 2. The Grain Plant Louse, Siphonophora avenoe, on wheat head; nat¬ 

ural size. ■al size. , . I 
Fig. 3. The American Plum Borer, larva, dorsal view; enlarged six di¬ 

ameters. m eters. 
Fig. 4. The Grain Plant Louse, on wheat head; enlarged three and -one 

half diameters. lalf diameters. 
Fig 5 The American Plum Borer, imago; enlarged two and one fourth 

diameters. Under surface of wings shown on right side. 

PLATE III. 

Fig. 1. The Grape Scale, Aspidiotus uvoe, on grape stem: natural size. 

Fig. 2. Individual scale: enlarged ten diameters. 
Fig' 3. The Larger Corn-Root Worm, Diabrotica 12-punctata; enlarged 

five diameters. ve uiamcucis. ... 7 .j. . 
Trio- 4 The Woolly Bark Louse of the Maple, Pulmnana innumerabuis.U 

nntumnB condition m twig with half-grown female scales: b, autumna ?e "i^ seen from abofe: c, the same seen from beneath. 

itdcr s The same1 a twig with adult fly and egg masses, b, mafuie e 
maleg scale seen from abovef c, mature female scale seen from beneath; A 

mouth parts. 

PLATE IY. 

WHITE GRUBS. 

Fig. 1. Lachnosterna gibbosa, last abdominal segment of Ian a, seen frod 
beneath; enlarged flve and one half diameters. i sneain; enicugcu nvc o- —- 

Fig. 2. Lachnosterna inversa or fusca, last abdominal segmen 
seen from beneath: enlarged four diameters. een nom uvuectim, cmaigcu -- 

Fig. 3. Lachnosterna sp, larva and pupa in earthen cells, and dorsal an 
side views of imago; natural size. le Views Oi imagu, uaiuitti 

Fig. 4. Lachnosterna rugosa or liirticula, last abdominal segment of lan. 
seen from beneath; enlarged four diameters. ^een irom oeneain, emaigeu. -- , 

Fig. 5. Cyclocephala immaculata, last abdominal segmen o an , s ^ 
from beneath; enlarged six diameters. m rOHl UoIlYCl Lil } CliiaigLU v n y. q 

Fig. 6. Lachnosterna rugosa, larva, side “view; enlarged two and 
diameters. lameuers. 

Fig. 7. Cyclocephala immaculata, larva, side view; enlarged three and or 
third diameters. 
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INTRODUCTORY NOTE, 

The writings of the pioneers in the economic entomology of 
✓ 

this region have a various interest, both to entomologists and 

to farmers, at the present time. Familiarity with their published 

work is important to the young entomologist especially, both 

for what it contains and for what it does not contain. A knowl¬ 

edge of the former will often prevent a waste of time on prob¬ 

lems already correctly solved; and an acquaintance with the 

deficiencies of this earlier work will show the beginner where 

further investigation may be made most immediately productive 

and profitable. The circumstances of the time made it inevitable 

that much interesting and even permanently important matter 

should be published (not to say buried) in the columns of ephem¬ 

eral and now inaccessible journals, agricultural and other, often 

the only means of publication then open to the economic ento¬ 

mologist. Even the earlier official reports have been long out 

of print, and are not now to be had by all who need them. 

To recover this scattered literature, even for a single state, 

and to make it generally available at the present time, involves 

a great amount of tedious and largely mechanical labor, which 

the investigating entomologist cannot profitably undertake him¬ 

self, but which, in Illinois, I have been able to provide for as a 

part of the clerical work of the Illinois State Laboratory of 

i Natural History; and it is to the assistants in this Laboratory, 

: especially to Prof. C. M. Weed, now of Dartmouth College, to 

Mr. John Marten, to Miss Mary J. Snyder, and to Mr. C. A. 

Hart, that the synopsis of the writings of Dr. LeBaron here pre¬ 

sented is due. 

I have to beg the indulgence of the entomological reader for 

including in this analysis much general and popular, and some 

seemingly trivial matter. A State Entomologist serves a very 

heterogeneous public, and must bear in mind a wide variety of 
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interests. Under the circumstances, I have thought it better tc 

exclude nothing which could be supposed to have any value fo: 

any reader, present or prospective, than to run the risk, b} 

drawing the lines more closely, of limiting the usefulness o 

any part of the work of so able and conscientious an ento 
mologist as Dr. LeBaron. 

S. A. Forbes. 
Champaign, III., September 15, 1891. 

i 



lX ANALYTICAL LIST OF THE ENTOMOLOGICAL WRIT¬ 

INGS OF WILLIAM LeBARON, M. D. 

SECOND STATE ENTOMOLOGIST OF ILLINOIS. 

1850. 

he Chinch Bug. (Prairie Farmer, Sept.. 1850. v. 10, pp. 280, 281: reprinted 
by Fitch in 2d Rep. Ins. IN. Y.R 

[See 16th Rep. State Ent. Ill., Appendix, p. 9.] 

1853. 

'bservations upon two Species of Insects Injurious to Fruit-trees. Prairie Farmer. 
Sept,, 1853, v. 13, p. 330: last part reprinted in 2d Ann. Rep. State Ent! 
Ill. [third of the series], p. 118.) 

Describes as Tcttigonia mail* a small green leaf-hopper which punctures 
ae veins of the under side of the leaf and causes it to curl down. It feeds 
ttle after reaching maturity, which occurs before the autumnal growth of 
ae trees. Not hitherto known to multiply sufficiently to do very serious 
ljury. Suggests as a remedy the immersion of the affected twigs in 
jme insecticide solution, such as quassia or whale-oil soap. Descriptive 
art as follows: “This little insect is about one eighth of an inch long, 
ellowish green, forehead and crown freckled with white: a series of white 
oots along the anterior margin of the prothorax: two white stripes on 
ae mesothorax united in the middle by a transverse stripe, like the let- 
?r H, a triangular white spot on the scutellum, with a smaller spot on 
ich side of it: sexual appendages, in both sexes, ciliated or bordered with 
fine fringe. The eyes are pearl-white in the living insect but become 

rownish after death. This species might be appropriately called the 
'ettigonia mail, or apple-tree leaf-hopper.” 

The second insect referred to is a leaf-rolling caterpillar [Acrohasis in- 
Iginella, Zell.], which passes the winter as a half-grown larva in an elon- 
ite, conical, twisted case, covered with dead leaves. It feeds on the 
irliest spring foliage, maturing about the end of June, pupating within 
s case, and emerging before the middle of July. Description of larva 
ad moth are given (without name). Capable of doing serious damage, 
lum-trees almost entirely covered by them were cleared by assiduously 
icking off and burning. Le Baron had seen the tree sparrow [SpizelJa 
onticola] “busily tearing open the clusters of matted leaves, in search, 
o doubt, for the larva* concealed within them.” Neither this insect nor 
le leaf-hopper above mentioned were known to Dr. Harris. 

1854. 

he Bark Lice of the Apple-tree. (Prairie Farmer, June, 1854, v. 14. rm 
203-205.) 

Discriminates and describes two common species of bark lice [Aspidiotus 
mchiformis and Chionaspisfurfurens], the first, with pale eggs, the more com- 

*Aift1eiJv(ards describecl by S. A. Forbes as Empoa albopicta. (13th Rep. State Ent. Ill., 
), 181,182.) 
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mon, the eggs of the other blood-red. Notes on the life histories. Men¬ 
tions coccid on native aspen. Neither of the above species is confined to 
the apple. The common kind infests the Persian lilac, and possibly the 
currant and mountain ash: the white scale is found on the hazel. Recom¬ 
mends applications of caustic solutions to the twigs and branches the last 
week in May and the first in June, while the insects are young. Describes 
experiments with sulphur and quassia water, the latter of admirable effect 
on plant lice. For bark lice, scraping with dull knife before hatching is the 
most useful remedy. Species of insectivorous birds and of Coccinella?., 
Acari, and Ichneumonidae probably prey upon them both. 

1855. 

Observations upon some of the Birds of Illinois most Interesting to the Agricul¬ 
turist. (Trans. Ill. Agric. Soc., 1853-54, v. 1, pp. 559-565.) 

General article. Insectivorous species and groups distinguished. Birds 
less abundant in Illinois than in the East. Amount of damage done by 
birds is trivial as compared with the good they do. Insectivorous birds 
of Illinois are reviewed as to food and habits, and mention is made of 
the decreasing numbers of certain species. The list is imperfect, but of 
some interest as showing what birds were common at that time in this 
part of the country. 

1870. 

The Apple-tree Tent Caterpillar. (Am. Ent., Mar., 1870, v. 2, pp. 143-146.) 

More than two dozen insects attack the apple-tree, among which the 
round-headed borer, oyster-shell bark louse, cankerworm, apple worm, and 
tent caterpillar hold a bad preeminence, the latter being the most con¬ 
spicuous and at times the most destructive. Gives life history and habits 
of the tent caterpillar. Nests are also frequently found on peach, plum, 
cherry, and wild cherry. There is but one brood in a year. They may be 
destroyed readily when collected in their nests. Parasitic insects attack 
them, as do also the Baltimore oriole and the American cuckoo. 

Do Birds do more Good than Harmf Ho. I. (Prairie Farmer, Mar. 12, 1870, 
v. 41, p. 74); Ho. II. (Ibid., Mar. 19, 1870. p. 82); Ho. III. (Ibid., Apr. 
2, 1870, p. —..) 

No. I. Birds are injurious in two ways: first, by devouring poultry, 
fruit, and grain; secondly, by destroying parasitic insects. Injury by birds 
of prey hardly deserves consideration. Fruit and grain eating birds do 
more damage, but it is mainly limited to small fruits and Indian corn, I 
and the proportion of amount of damage to amount raised is small. The 
principal benefit rendered by birds is in devouring noxious _ insects. The 
case as stated for the birds is that the number of species seriously injurious I 
is small; that all these birds destroy insects, feeding upon them double 
the time that they do on fruits and grain; and that many whole families of 
birds live exclusively on insects. The force of these propositions is abated 
by other considerations: But a small proportion of insects devoured are 
noxious; parasitic insects are devoured with the rest, though to what ex¬ 
tent is not known; many noxious species are rarely or never eaten by I 
birds. Destruction of parasitic insects by birds discussed. Birds upon 
the whole are useful, but a number of species apparently do more harm 
than good. 

No. II. Species of birds considered whose habits bring them into more il 
or less intimate relationship with man. The crow is a serious pest to 
corn, digging it up wrhen newly planted, and devouring it when ripening 
in the fall; but he also devours great numbers of grubs and beetles. The 
blue jay devours some larger fruits, and is also insectivorous. The crow 
blackbird destroys corn, and also follows the plow in search of grubs, j 
The red-winged blackbird injures corn when in the milk, and also feeds I 



>n wild seeds and on insects in the spring and during the breeding sea¬ 
son. The robin is troublesome to horticulturists, but is also a great de¬ 
murer of insects. The most destructive of fruit birds is the cherry or 
*edar bird; but it is as fond of insects as of fruit, particularly of the 
•ankerworm. The king-bird and Phoebe-bird in their search for insects 
sometimes take a few honey-bees. This about completes the list of in- 
urious birds. With most of them it is an open question whether they 
lo not do more good than harm. When compared with the noxious in¬ 
sects, their mischief appears insignificant. 

No. III. The two great instrumentalities in nature for preserving the 
mlance between insects and plants are birds and parasitic insects. “Our 
)bject now is to show how extensively and efficiently birds perform their 
)art.” All our smaller birds subsist more or less on ^insects, whilst many 
)f the more numerous families are almost exclusively insectivorous. Par¬ 
ticular species of birds seem to be assigned to particular localities and 
o appropriate particular kinds of insects. Flycatchers and swallows cap¬ 
ture their prey on the wing, the swallows also on the surface of water. 
SIghthawks fly higher and are nocturnal. Warblers, the most numerous 
amily of insectivorous birds, forage in trees and in a diversity of situations, 
iccording to species. The family of creepers destroys manv insects. Wood- 
ackers dig them from under the bark of trees. Cuckoos^ prefer the hairy 
•aterpillars. The shore lark burrows in soft earth for cutworms. Space 
orbids further enumeration, but no part of nature’s domain escapes the 
;earch of one or another of the tribes of insect-eating birds. “They 
mact a vast and essential part in controlling the indefinite multiplication 
>f insects.” 

Ippeal of the State Entomologist. (Prairie Farmer, April 2, 1870, v. 41, p. 
116.) 

Calls the attention of farmers and horticulturists to the importance of 
•o-operating with him in observing and noting facts regarding noxious in- 
•ects. Notes the importance of keeping records, and mentions some of the 
eading points to which attention should be directed. 
Sot Flies. (Prairie Farmer, April 30, 1870, v. 41, p. 130.) 

These pass their larval state in the bodies of herbivorous quadrupeds, 
vlentions animals they inhabit. Three kinds infest the horse. One lays 
its eggs on the lips; another under the throat; and a third on the fore 
egs. The last is the most important. The female deposits her eggs 
ingly on the hairs of the fore legs, from whence they are licked off and 
>ass into the stomach, where they hatch. The larvae hang by hooks to 
he walls of the stomach until full grown, then pass out through the 
>owels, entering the earth to complete their transformations. It is a dis- 
mted question whether or not they injure the horse. The nits may be 
■craped off with a knife, or washed off with hot soap and water, or killed by 
vetting with turpentine or kerosene. 
Sisectivorous Habits of the Prairie Lark (Alauda aIpestris). (Am. Ent., April, 

1870, v. 2, p. 168.) ’ 

It is a matter of dispute whether birds do more good by devouring nox- 
ous insects than damage by destroying fruits and seeds. The preponder- 
mce of opinion and sentiment is in favor of the birds. The prairie or 
hore lark is reported to have been seen running in the corn fields, fre- 
[uently inserting its beak into the earth near a spear of corn and dragging 
>ut a grub or a cutworm. This performance was repeated until several 
vorms, sometimes four or five, were collected and carried away, probably 
o nestlings. These birds must destroy immense numbers of larva? in a 
ieason. Several stomachs were examined, and a grain much like hulled 
>ats found in them. In one was a larva doubtfully determined as the 
;pindle worm. 

Jorn Kernels in Cocoons of Cecropia Moth. (Am. Ent. April, 1870, v. 2, p. 
171.) 

Instances given in which grains of corn were found in cocoons of Ce- 
‘ropia moth. Suggests that the blue jay deposits them there for safe 
seeping. 
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The Apple-tree Bark Louse. (Prairie Farmer, May 14. 1870, v. 41, p. 146.) 

Mentions important questions regarding this insect "which yet remain 
unanswered, and discusses the following three: Does it ever locate itself 
on healthy trees? Does it multiply more rapidly upon some varieties 
than upon others? Are there any varieties exempt from it? Some insects 
attack healthy trees: a large number hasten the removal of dead or decay¬ 
ing trees; and a small class hold an intermediate position, attacking trees I 
that become weak or sickly. Examples given. Many think this bark 
louse of the latter class. Opinions cited for and against. Some varieties 
of trees are peculiarly congenial to certain of their insect enemies. Observa¬ 
tions indicating that this applies to the bark louse are given, and the sug¬ 
gestion is made that orchards and nurseries be examined and reported on 
in order to settle the question. 

Paris Green for the Colorado Potato Beetle. (Prairie Farmer, May 28, 1870. 
v. 41, p. 101.) 

This remedy has sometimes failed from not having been properly ap¬ 
plied. It should be mixed with flour, the usual proportions being one"part 
of Paris green to six of flour; although it has been found effective in the 
proportion of one to ten. Mentions a case where it was used successfully: 
on a large scale. 

Insects Injurious to the Pear-tree. (Prairie Farmer, .June 4, 1870, v. 41. 
p. 170.) 

Insects received from Villa Ridge [Ill.]. One of them, Helops aratus, 
Say, devours the terminal buds and sometimes the tender shoots. Had 
left the trees by May 5. The allies of this very rare species are none of 
them injurious to plants. Two others, the grape-vine Fidia and the flea-like 
negro-bug fed readily on pear leaves supplied them. A fourth, supposed 
to be the tent caterpillar of the forest, is not usually considered as a seri¬ 
ous pest, though it sometimes strips oak and apple-trees of their foliage. 
Hand picking, jarring from trees, and dusting foliage with lime recom¬ 
mended. 

plies to Correspondents upon Noxious Insects. (Prairie Farmer, June 18. 
1870, v. 41, p. 186.) 

Orgyia leucostigma.—Inferred to be unusually prevalent this summer. 
Various stages described. Remedies: hand picking of egg masses: jarring | 
trees; dusting trees while wet with lime or ashes/ 

Gooseberry worms.—Paris green recommended. 

Lady-bugs.—Found eating eggs of potato beetle. 

Correction.—The supposed forest tent caterpillar of the article of June ! 
4 is some other species. 

Answers to Correspondents. (Prairie Farmer, June 25, 1870, v. 41. p. 194.) 

Currant Worms.—Identified as Ellopia Tribearia. Evidently the same as 
those mentioned June 18. They are perhaps the worst enemy of the 
gooseberry and currant, and are difficult to destroy. Suggests syringing 
the bushes with carbolic acid. Larva and moth briefly described. 

Large Gray Snout Beetle.—Itliy cerus noveboracensis,—a not verv injurious 
insect. Common on fruit trees and oaks. May be jarred from" trees like 
other cureulios. 

Reports specimens of Ctenucha reared from cocoons found under rough 
bark of the apple-tree, woven with black and white hairs, showing that, 
it has a hairy larva. 

Paris Green.—(Prairie Farmer, June 25, 1870, v. 41, p. 196.) 

Cautions against careless use because of two cases of poisoning com¬ 
ing to his knowledge. Precautionary measures: (1) Dilute with at least 
six times its bulk of flour. (2) Be careful not to have the wind blow it 
towards you. (3) Have the utensil in which it is used tied at the end of 
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a handle several feet long. (4) Never apply it to vines near which small chil¬ 
dren will be likelymto play. (5) Do not apply it to currant bushes, nor in 
any other case, after the fruit is much advanced. 

Noxious Larvce.—(Am. Ent., June, 1870, v. 2, pp. 232-234.) 

Larval state of insects most important, as it is in this state that most 
food is required and most damage done. As a rule insects live longer in 
the larva state than in any other. Complete and incomplete metamor¬ 
phoses discriminated. By far the larger proportion of noxious insects be¬ 
long to the Coleoptera and Lepidoptera. Of one hundred and seventy- 
eight families recognized by Westwood sixty-live contain noxious spe¬ 
cies, and of these, six have species injurious exclusively in the imago 
state. As a general rule hairy caterpillars produce moths, while spiny or 
naked ones produce butterflies or sphinges. Wood-boring larvae belong 
mostly to Coleoptera: but also to a few families of Lepidoptera. All leaf- 
sucking larvae belong to the order Hemiptera: all leaf-gnawing larvae 
except grasshoppers and caterpillars belong to one tribe of Coleoptera (Phyl- 
lophaga) [Phytophaga],—generally indentifiable by short wrinkled forms, slug¬ 
gish motions, and sometimes by habit of protecting their bodies by their own 
excrement. Underground larva1, except those which enter the earth to 
transform, are divisible into two sections: subterranean larvae proper, and 
those that enter it for concealment. The former are found in the orders 
Coleoptera. Hemiptera, Homoptera, and Diptera: the latter section is 
limited almost exclusively to cutworms, of the order Lepidoptera. 

Answers to Correspondents. (Prairie Farmer, July 2, 1870. v. 41, p. -.) 

Poisonous Applications to Currants and Gooseberries.—Cautions against 
eating berries where poisonous applications have been made to the bushes, 
especially because of the lapk of the usual rains by which the poison is 
washed off. 

Grape Leaf Beetle.—The grape-vine Fidia sent and said to be eating 
numerous holes in grape leaves. Recently, about Bloomington, found the 
Delaware vines badly eaten by them, while the Concords and Hartfords 
in the same Held were not seriously infested. 

Tent Caterpillars.—Cocoons received: most of them empty. Moths briefly 
described. Egg-masses are placed' on twigs of apple and wild cherry, 
where they remain all winter. 

Answers to Correspondents. (Prairie Farmer, July 9. 1870. v. 41, p. 210.) 

Insect-Egg Destroyers.—The tarnished plant bug reported by corre¬ 
spondent as piercing the eggs of the potato beetle: a curious fact, perhaps 
not before observed. They are troublesome insects, causing the death of 
voting shoots of apple, pear, potato, and other plants. The part beyond 
their puncture seems poisoned, withers down, and blackens. 

New Curculio.—A slender snout beetle piercing the peach. Possibly 
passes the larval state in the peach kernel. 

Answers to Correspondents. (Prairie Farmer, July 16, 1870, v. 41, p. 218.) 

Insects on Elm Leaves.—Insects, in swellings resembling cockscomb, are 
similar to those in reddish tumors on leaves of cottonwood. Chiefly 
voting elms are affected. If only a few trees are infested, cut them down 
and burn them: or if only a few leaves are attacked, pick them off while 
the pouches are full of lice. The “teat-like” galls on plum leaves are 
similar to galls on grape leaves formed by Cecidomyia. Maple leaves have 
4alls formed by Acari. Applications to "the tree, if the proper time can 
be determined, may check the female from placing eggs upon it. The 
woolly aphis of the elm sometimes kills the tree. 

Answers to Correspondents. (Prairie Farmer, .July 23, 1870. v. 41, p. 226.) 

Pieces of Apple Bark infested with Bark Lice.—These are the oyster- 
■diell bark lice which have been such a pest in the Northern States, but 
are less numerous as we go south. Hancock county, Ill., is near their 
southern limit. Effectual remedies may be reduced to two: scraping off 
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tne lice with a dull knife any time of the year, and washing the tree with 
strong soap-suds about the first of June, when the young lice are hatching. 
A large syringe may be used to reach the smaller twigs. 

The Codling Moth and other Insects.—Codling moth larvas reported as 
spinning cocoons in the crotches and under the bark of apple-trees. They 
will come out as moths in a couple of weeks and lay eggs on the apples 
for another brood. This second brood spend the winter in their cocoons. 
Remedies : Put bands of hay or rags around the trees and in the crotches for 
worms to make cocoons in, and destroy cocoons by burning or otherwise, 
examining the bands every ten or twelve days; gather and destroy the 
wormy apples as they fall, or keep the hogs in the orchard and let them 
do it for you. 

Benj. D. Walsh and his Cabinet. (Prairie Farmer, July 30, 1870, v. 41, p. 234.) 

The Walsh collection purchased by the State and deposited for the 
time with the Chicago Academy of Science. The cabinet consists of two 
parts: first, the cabinet proper, in which the insects are scientifically 
arranged and named; second, the supplementary collection. The number 
of species in all is said to be about ten thousand, and the number of 
specimens about thirty thousand. Two thousand five hundred dollars was 
paid for it. All but a few minute species had their legs extended, and 
the wings of all except Coleoptera and Hemiptera were spread. Mr. 
Walsh was so devoted to his work that all society was given up except 
that of his books and correspondents and the few persons who sympa¬ 
thized with him in his pursuits. His application to study was such as to 
affect his health and spirits. He was scrupulously exact in business and 
scientific investigations. A fondness for the study of insects was acquired 
in his youth, and about ten years ago, having acquired a moderate com¬ 
petency, he retired from business, and devoted his whole time to study. 

Answers to Correspondents. (Prairie Farmer, Aug. 13, 1870, v. 41, p. 250.) 

Aphis mali on apple leaves. Syringe the trees with strong soap-suds. 

Countless numbers of black flies reported from Christian Co. Probably of 
the genus Simulium. Smoke will drive them away. 

Katydid's eggs on twigs of cherry. Illustrates remarkable acuteness of 
the senses of this insect. 

Galls of Pemphigus vitifolice on leaves of Clinton grape. Pick off the affected 
leaves and burn them. 

Large, flat, blackish bug found on apple. [Brochymena.] 

Answers to Correspondents. (Prairie Farmer, Aug. 20, 1870, v. 41, p. 258.) 

Squash Bugs.—Habits described. May be destroyed by hot wrater or by 
burning. 

Turnip lice and other insects.—Aphis brassicce imported from Europe. 
Ko effective remedy for them on field crops. A decoction of tobacco may 
destroy them and other aphids. 

Plum Curculio.—Correspondent confounds Conotrachelus nenuphar and 
Anthonomus prunicida. Both described. The former enters the ground to 
transform; the latter remains in the plum pit. The two species further 
contrasted. 

Black Walnut Caterpillars.—These are Datana ministra. They may be col¬ 
lected on the leaves and burned. 

Potato Bugs and Paris Green. (Prairie Farmer, Sept. 10. 1870, v. 41, p. 
282.) 

A correspondent reports experience in using Paris green. Poison was not 
sufficiently diluted. Season very favorable to the bugs. Their natural 
food consists of species of Solanum, but except the potato and tomato 
these plants are not plentiful enough to amount to much in supporting 
such numerous and voracious insects. 
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Insects for Examination. (Prairie Farmer, Sept. IT, 1870, v. 41, p. 290.) 

Brochymena described. Sucks the sap from young twigs of apple, pear, 
peach, and cherry, killing young shoots. 

Complexity of antennse, eyes, and locomotor structures of imago com¬ 
pared with those of larva, showing the necessity of basing the classifica¬ 
tion of insects on the imagos. 

Diamond-back Cabbage Moth [and other Insects]. (Prairie Farmer, Oct. 8, 
1870, v. 41, p. 314.) 

Cerostoma xylostella eating leaves of cabbage, having destroyed two large 
patches. Imported from Europe. Fitch described it from Illinois 
specimens. One lady-bug and two ichneumon parasites observed among 
specimens sent. Lime, ashes, and soap-suds suggested as remedies. 

Mantis Carolina not found in Northern Illinois. 

Unrecognized blackish caterpillar found feeding on wheat in Kansas. 

fAnswers to Correspondents.] (Prairie Farmer, Oct. 29, 1870, v. 41, p. 338.) 

Conotrachelus nenuphar and Anthonomus prunicida charged with miscegena¬ 
tion by an Iowa correspondent. Charge doubted, 

Answers to Correspondents. (Prairie Farmer, Nov. 12, 1870, v. 41, p. 354.) 

The white grub lives in the ground until the third spring after eggs are 
laid. No effective way of destroying it is known. Birds take many. 
Salt as a remedy is unfavorably mentioned. 

Numbers of potato beetles were crushed between the thumb and finger by 
correspondent without poisonous effect. 

TheaChalcideous Parasite 0, cAe Apple-tree Bark Louse {Chalets [Aphelinus] 
mytilaspidis). (Am. Ent. Dec., 1870, v. 2, pp. 360-362; reprint in 1st 
Ann. Rep. State Ent. Ill. [second of the series], 1871, pp. 33-39.) 

The oyster-shell bark louse has been disappearing for a number of years. 
Causes to which this fact is attributed are insectivorous birds, Cocci- 
nella?, adults and larvae, larvae of Chalcididae, and Acari. Birds help little 
or none, while Coccinellae destroy a very small proportion of the young in 
the few days while the latter are moving, and subsequently kill a 
few bark lice by gnawing ragged holes in the scales. The work of Acari 
is supposed to be indicated by the brownish, discolored remnants of un¬ 
hatched eggs, and Walsh and Shimer, who first noticed it, attributed 
much efficacy to them: but as they are sometimes rare where this work 
is not uncommon, in one case occurring in only four of e ghty-one scales 
so affected, it is doubtful if it is all due to them. A large number of 
scales show the exit holes of a parasitic fly. The past season its life his¬ 
tory was traced. Early in the season two or three chalcids were seen on 
infested twigs: and about the first of August one was found nearly perfect 
under a scale, numbers being captured in August and September. The 
female stands transversely to the scale in ovipositing, and is not easily 
disturbed. Oviposition described, and Fitch’s description of the larva quoted. 
Usually one and never more than two larvae are found under one scale. 
Number of broods not determined. Adult described. Four infested twigs 
from different trees remote from each other yielded the following data: 
Scales examined 330: holes made by Chalcis 116; larvm of Chalcis 95; holes 
made by Coccinellae 7; discolored eggs 81; Acari 4: scales with uninjured 

. eggs 27." Chalcis larvae are therefore destroying more than twice as many 
bark lice as all other agencies combined, and less than one twelfth of the 
scales contain sound eggs. Apparently the career of the bark louse is 
coming to an end. Note.—By the middle of September holes appear in 

I scales made by first brood in escaping, and late in the fall full-grown 
larvae of a second brood have been found, ready for hibernation. A sec¬ 
ond examination of scales resulted as follows: Number examined 824; de¬ 
stroyed by chalcids 533: destroyed by Acari and other causes 234: scales 
with more or less sound eggs 57,—showing the work of the Chalcis to be 
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still more effective than was supposed. In a foot-note the genus is fully- 
described and the original description of the species appears, as follows: 

Aphelinus mytilaspidis, n. sp.—Length one twenty-fifth of an inch, some 
individuals (if the same species) do not exceed one thirtieth. Pale lemon- 
yellow: mandibles reddish brown: ocelli coral-red; ovipositor reddish; a 
vacancy in the punctuation of the anterior wings, forming a narrow space 
or pathway across the basal half, extending inwards obliquely backwards 
from the stigma: cilia on the posterior margin of the hind wings longer 
than half the width of the wing. In the smaller individuals the fringe 
on both wings is proportionally longer, that on the hind wings being 
fully as long as the width of the wing. These may possibly be a distinct 
species." 

This genus contains the similar European species. A. flams. 

1871. 

Insects Injurious to Fruits. (Trans. Northern Ill. Hort. Soc., 1871, pp. 85-89.) 

The codling moth, plum curculio, and Colorado potato beetle were the 
most destructive insects of the past year. The first two pass the larval 
state within the fruit. Few natural enemies prey upon them because of 
the short time they are exposed to attack. The larva of the codling 
moth leaves the apple to .-pin a cocoon in some sheltered place, while 
that of the curculio enters the ground to transform. Both are more ac¬ 
tive by night than by day. and thus largely escape the bird'. There is 
only one efficient method for trapping each—for the codling moth, hay 
or rag bands placed around the tree trunks; and for the curculio, jarring 
the trees. Having put the bands on the trees about the first of June, 
they should be examined by the middle of July, and four or five times 
thereafter. Habits of moth described and presence in stored apples 
noted. 

Introduction. (Prairie Farmer, -. 1871, v. 12, p. -.) 

Speaking of the approach of spring and its influence on the motionless in¬ 
sect world, he notes our inability to cope successfully with noxious species, 
but urges upon farmers and horticulturists a study of their life histories 
and habits, and the importance of making and transmitting to the State 
Entomologist notes concerning observations. 

Oyster-Shell Bark Louse.— Beatli-Watcli.— Katydid's Eggs.—Notice to Corre¬ 
spondents.—Cankerworms. (Prairie Farmer, April 8, 1871, v. 42, p. —.; 

Oyster-Shell Bark Louse.—Received from Macon county, Ill. Found as 
far south as Mississippi. Is gradually diminishing in more northern 
localities owing to attacks of parasitic insects. The principal remedy is 
washing the trees with strong soap-suds about the first of June. That 
for trunk and branches may be made stronger than that for foliage. 

Death-Watch.—The ticking sound called the death-watch is produced 
by two insects, a Psocus and a species of Anobium. 

Katydid's Eggs.—Oval, flattened, slate-colored eggs, attached to twigs 
of apple and other trees. The insect is harmless. 

Cankerworms.—Stated in recent article that this insect attached many 
eggs to smaller branches and twigs. Subsequent examinations show that at 
least nine tenths of the eggs are placed on the inner side of the loose 
bark scales of the trunk and larger branches. Recommends scraping off 
and burning these bark scales after the eggs are laid in March, and be¬ 
fore they hatch. 

Cabinet for Insects.—Books on Insects.—Baspberry Borers.—Scales on the Olean¬ 
der. (Prairie Farmer, April 22, 1871, v. 42. p. -.) 

Raspberry Borers.—Received from Villa Ridge [Ill.] raspberry canes 
bored by Agrilus ruficollis. Eggs are supposed to be laid in midsummer, 
and the beetle appears about June. Cutting off and burning infested 
canes in winter or early spring is the only known remedy. 
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Scales on the Oleander.—Leaves infested with Aspidiotus nerii received. 
Soap-suds made as strong as the plant will bear may kill them if applied 
when the eggs have recently hatched. 

Locust or Periodical Cicada. (Prairie Farmer, April 29, 1871, v. 42, p.-.) 

I)r. Tefft, of Elgin. Ill., writes of the appearance of the locust in that 
vicinity in 1837 and in 18.74. and says if they come in 17 years again we 
•should expect them this season. 

The regular return of this insect in the same locality every seventeen 
yTears, indicates that it requires this term of years to mature. Different 
broods have their own localities. They begin to emerge about the last 
week of May, and disappear by the first week in July. They place their eggs 
in twigs of almost any kind of tree, preferably in oak. These hatch about 
the end of July, and the young drop to the ground and burrow into it. 
The imagos damage the twigs, often quite seriously, usually, though not 
always, killing them. They appear so suddenly and profusely that all 
attempts to check them have failed. Extent of territory covered by the 
brood of 1871 imperfectly determined, but included part of yorthern Illinois, 
Southern Wisconsin and Michigan, and Eastern Iowa. 

□ Entomologist's Report.—Riley's Third Missouri Report, reviewed. Addi¬ 
tional investigations of most injurious species commended. 

Topics of Interest for the Coming Season : Chinch Bugs, Potato Beetles, and 
Codling Moths. (Prairie Farmer, May 6, 1871, v. 42, p.-.) 

Reports on prevalence and local history of noxious insects solicited. 

[For abstract concerning chinch bug. see 16tli Rep. State Ent. Ill., Ap¬ 
pendix. p. 35.] 

Potato Beetles.—Colorado potato beetles are turned up by the plow in 
many localities. Recently reported as being found six feet under ground. 

Codling Moth.—It is a disputed and practical question whether this in¬ 
sect is attracted to light in the evening. Asks that collections of insects 
so attracted be made and sent him. 

Bark Louse of the Pear.—Apple-Tu'ig Borer.—Potato Bugs and Paris Green. 
(Prairie Farmer, May 20, 1871, v. 42, p. -.) 

Bark louse of the pear received in twigs from Southern Illinois. Un¬ 
der each scale there are from three hundred to five hundred eggs. The 
species not known to do serious harm. Eggs hatch about the first of 
July. 

Apple twig borer, Bostrichus bicaudatus, from Panora. Iowa. Beetles 
bore into and feed upon the pith. Infested twigs should be cut off and 
burned. 

From the numbers of the Colorado Potato Beetle plowed up, a general 
outbreak is feared. Brushing off and destroying them is tedious and 
scarcely practicable in field culture. Paris green is expeditious and effec¬ 
tive, and may be successfully used when diluted with twenty parts flour 
and ashes. The more it can be- diluted and retain its efficacy the better. 
No case of death from its use yet recorded. Rules for using it recom¬ 
mended. 

The Effects of Clean Culture in preventing the Parages of Noxious Insects.— 
Cankerworms, Codling Moths, and Apple and Peach Borers. (Prairie 
Farmer, May 27, 1871, v. 42. p. -.) 

Clean culture an indispensable condition in the raising of sound and 
abundant fruit. Removing and burning dead bark and rubbish destroys 
the shelter where the cankerworm deposits her eggs. This should be 
done during the first two or three weeks of April in the northern part of 
the State. The codling moth pupates beneath the scales and is exposed 
to its foes by their removal. Clean culture deprives those which fall to 
the ground of their customary shelter. Borers of apple and peach 
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trees delight in a fringe of suckers and grass about the collar of the tree 
on which they oviposit, the former a little above, the latter at or a little 
below the surface of the ground. 

The Plum Curculio and the Plum Gouger, Striped Grape-vine Caterpillar.— 
Notes to Correspondents. (Prairie Farmer, June 3, 1871, v. 42, p. —.) 

Plum curculio and plum gouger received from Central Illinois. Both 
are native insects and must have lived formerly in the wild plum. The 
curculio has of late years been as destructive to the peach as to the plum, 
while the gouger has been found to some extent on smooth-skinned 
peaches. Its history was first traced by Walsh in 1863. It attacks the 
kernel, while the curculio feeds on the pulp of the fruit. The gouger is 
the more difficult to deal with. 

Grape-vine Worms.—Eudryas unio larvas received from Plainview, Illinois. 
Two other larvae of similar appearance feed on the vine. Not serious pests,, 
and may be destroyed by hand picking and by burning rotten wood, decay¬ 
ing corn cobs, and such rubbish, in which they hibernate as pupae. 

Grubs of seventeen-year locust received from Southern Illinois. 

Sundry Insects from Michigan and Iowa. (Prairie Farmer, June 10, 1871, v. 
42, p. —.) 

Received from Benton Harbor, Mich., package of insects, among 
which were Doryphora trimaculata, Clirysomela similis, and Chrysomela Phila¬ 
delphiaa, found on potato leaves. Their presence probably accidental. Also, 
Callidium undatum, from fold of peach leaf. The grubs live in decaying: 
wood, perhaps peach. The only really noxious insect in the lot is the peach 
aphis. This may be destroyed by syringing the leaves with a decoction of 
tobacco. 

Shall ice Kill all Kinds of Insects? (The Western Rural, June 10, 1871, v. —v 
P- —•) 

We cannot suppose that the half million species of insects in existence 
are as a whole antagonistic to human interests 

Next to heat and moisture insects constitute the most extensive and 
efficient instrumentality in hastening decomposition of animal and vege¬ 
table matter, and their next most important function is in the fecunda¬ 
tion of plants. Though one third of the recognized families of insects- 
contain noxious species, the seriously injurious species as compared with 
the whole number are not more than one in two hundred, in Illinois. 
The indiscriminate destruction of insects is not only cruel but unwise, 
and they should never be destroyed unless known to be injurious. The 
whole order of Neuroptera contains no noxious species, and the parasitic 
Hymenoptera, a large section, are useful in checking the multiplication of 
other insects. Probably nine tenths of the noxious insects belong to the 
orders Coleoptera and Lepidoptera, effecting their damage, however, 
almost exclusively in the grub or caterpillar stage; but a few of our worst 
insects, the chinch bug and Hessian fly, for example, are found outside 
these orders. Caterpillars more generally, injurious than any other one 
division of insects, but sometimes very useful in destroying weeds. In 1865 
or 1866 nearly exterminated a troublesome thistle in Northern Illinois by 
destroying blossom buds. 

The Lesser Apple Leaf-Roller. (Amer. Nat., June, 1871, v. 5, pp. 209-212.) 

Infested trees looked as if scorched by fire. Larva, pupa, and imago- 
described as Tortrix maliyorana, n. sp., as follows: 

“The larva of this moth is a small greenish naked caterpillar, with a 
pale amber-brown head and pale incisions. In some individuals the whole 
body is of a pale brownish tint. These caterpillars occupy the upper side- 
of the leaves, usually singly, but sometimes two or three in company, 
eating off the upper cuticle and curling the sides upwards till the edges- 
nearly or quite meet, and tying them together with a web. In this en- 
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closure the little caterpillar goes through its transformations. It lines 
the opposite sides of the leaf, where the pupa lies, with fine white silk. 

The pupa is three tenths of an inch long or a little less, terminating 
anteriorly in a little knob, and posteriorly in a pair of hooks bent down¬ 
wards, by means of which it works itself half way out of the closed 
edges of the leaf before the moth emerges. There is also a series of 
minute spines on the edge of some of the segments which assist in this 
operation. 

“The moth is three tenths of an inch long, the average expanse of wings 
being half an inch. Antenna? brown, annulated with whitish on each 
joint, most distinctly on the under side; first joint densely clothed with 
orange scales. Palpi orange, horizontal; the scales project around and 
beyond the end of the penultimate joint so as to form a little cup in 
which the small ultimate joint is inserted. Tegula? more than half the 
length of the thorax. Head, thorax, and fore wings bright orange. The 
orange scales which cover the wings are observed, when seen under a 
lens, to be mixed with numerous whitish, almost silvery, scales, so ar¬ 
ranged as to form about ten indistinct, transverse, sinuous or wavy lines. 
Hind wings, abdomen, and legs whitish, with a silken lustre. There is a 
little plume of divergent scales at the end of the abdomen.'1 

Two broods of eggs are deposited on the leaves, the first early in spring 
and the second in the latter part of July. The first brood is limited in 
numbers, and hand picking might pay. These fold the leaf about them, 
while those of the second brood protect themselves with a web over the 
surface of the leaf. A bug supposed to be Havpadov cindus attacks the 
larvae. 

[Printed first in 1st edition of the 1st Ann. Rep. State Ent, Ill., which 
was burned before issue.] 

A trip to Southern Illinois. The Curculio and other Matters. (Prairie Farmer, 
July 1 and 8, 1871, v. 42, pp. -.) 

The total failure last year, and great scarcity the year before, of the 
stone fruits, have sensibly diminished the numbers of the curculio. Still they 
have been numerous, especially in the vicinity of woodlands and thickets. 
Considering the lack of stone fruits, where did so many come from? We 
have no reason to suppose that they migrate to any considerable distance. 
That thev originated in the neighborhood is virtually proved by the fact 
that the greater part of them have been taken from the outside rows of 
peach-trees nearest timber or thickets, showing that they have come from 
these localities. Analogy is opposed to their having lived over a second 
winter. The most plausible explanation is that the curculios must have 
bred elsewhere than in the plum or peach. But the same causes that de¬ 
stroyed the cultivated fruits were fatal to wild fruits. Is it possible it 
could have bred elsewhere than in fruit? A number of recorded facts 
show that this mav have been the case. Peck, of Massachusetts, Harris, 
Fitch, Riley, etc., quoted to show that curculios may breed in warty excres¬ 
cences of cherry and plum, and in peach shoots. Further observations are 
necessary to harmonize these statements. The fact that the majority of 
curculios come from outside the orchard goes far to prove that they 
pass the winter in the perfect state, and teaches us to direct our efforts 
at catching them chiefly to the outside rows. 

Curculios are [particularly associated with timber land. Observations 
show that the underbrush, protected by the timber, is the real covert of 
the insect. Overgrown fence corners, thickets, uncut weeds, and bushes 
afford shelter for them. Clean culture in and around the orchard is of 
great importance. Generally the most abundant catch of curculios is ef¬ 
fected in April and May, after which there is a decline in numbers caught 
until in July, when they again become numerous. Their numbers depend 
much on the state of the weather, they being most abundant after a 
warm rain, owing to the softening of the ground, or in very hot weather. 
As a general rule these insects do no harm in the latter part of summer. 
Although they do not puncture the plum to place eggs, questions whether 
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they may not injure it and cause rot by breaking the skin in feeding. 
Horticulturists have for the first time gone into a general fight against 
them, capturing them under chips or cobs and jarring them from the 
trees. Reports on the comparative efficacy of the two methods differ. 
Those jarred from the tree to the ground may be taken under chips or 
cobs at any time after two hours. 

Visit to McLean and Tazewell Counties—The Chinch Bui. (Prairie Farmer, 
Aug. 5, 1871, v. 42, p. -.) 

[See 16th Rep. State Ent. Ill., Appendix, p. 36.] 

The Chinch Bug. (Prairie Farmer, Aug. 12, 1871, v. 42, p. -.) 
[See 16th Rep. State Ent. Ill., Appendix, p. 37.] 

The Chinch Bug and other Insects. (Prairie Farmer. Aug. 26, 1871, v. 42, 
p. -.) 

For points concerning chinch bug see 16th Rep. State Ent, Ill.. Ap¬ 
pendix, p. 37. 

Arbor Vitae Twig Primers. — Received Hylurgus dentatus from Water¬ 
loo, Iowa, where the insect had seriously damaged an arbor vitas 
tree. Says that he finds no record of this habit, though it has long been 
known to feed upon the red cedar. Quotes Harris on its general habits, 
and advises clipping off twigs and burning while insects are in the grub 
state. Mentions another species, H. terebrans, as very destructive to the 
pitch pine. 

The Burying Beetle, Necrophorus americanus.—Indicates the origin of the 
common name by mention of habit of the beetle, and describes its mode 
of burying objects. May avail itself of the burrow of ground squirrels or 
other small animal. 

The White-lined Sphinx—Deilephila.—Larva eats purslane, buckwheat, 
and several other plants. 

Aphis mali—Very susceptible to changes of weather, not often remain¬ 
ing long enough to do serious damage. 

Introduction. (First Ann. Rep. State Ent. 111. [second of the series], pp. 
5—11.) 

Letter to the Governor discussing the entomological situation, the 
business of the scientific entomologist, the importance of having in the 
State at least one large cabinet collection of noxious insects, and, among 
other generalities, mentioning purchase of the Walsh collection and as 
next in importance to collections, correctly-drawn figures of insects, noting 
especially in this connection the illustrations in the Missouri Reports and 
the plates in preparation by Mr. Townend Glover. Entomologist of the U. 
S. Department of Agriculture. 

Mentions the Colorado potato beetle, currant saw-fly, asparagus beetle, 
the pea weevil, the pear caterpillar, and the lesser apple leaf-folder as 
unknown in Illinois as noxious insects until within the last few years. 
The apple bark louse, on the other hand, seems to be in process of ex¬ 
tinction, and the chinch bug has been wholly unknown in Northern Illi¬ 
nois for many years until the current year [1870], when it has again ap¬ 
peared in considerable numbers in a few localities, hibernating in Kane 
county, for example, under sheaths of corn stalks, in numbers apparently 
sufficient to start colonies the succeeding year. 

Insects Injurious lo the Apple-tree. (First Ann. Rep. State Ent. Ill. [second 
of the series], pp. 13-17.) 

The White-marked Tussock Moth (pp. 13-17.)—Larva described and re¬ 
ported as feeding on the foliage of various trees and gnawing young ap¬ 
ples. In one locality apple-trees loaded with fruit were stripped of leaves 
this year by the second brood. Larvae do not spread rapidty over the 
country, as the female is wingless, and places her eggs on her own cocoon. 
These cocoons, although scattered because of the solitary habit of the 
larva, form conspicuous objects in winter, and may then be easily picked 
off and burned. Food plants enumerated. Has several parasites. The most 
destructive, Tachina orgy ice. n. sp., is described as follows: 



‘•Length about one third of an inch: sides of front, pale golden: middle 
'pace, velvet-black: face, silver-ash; fascial bristles, reaching nearly to the 
niddle of the face: eyes, bare: third joint of antenna1, a little more than 
wiee as long as the second: second joint of the seta, well developed: third 
oint of seta, thickened for half its length: palpi, brownish; thorax with 
alternate stripes of black and dusky cinereous. First longitudinal vein of 
he wings, after the auxiliary, reaching the middle of the costa. Third 
ind fourth veins, almost meeting, some way before the tip of the wing. 
Fourth vein, prolonged beyond the curve, half-way to the border. Fiscal 
•ross vein removed its own length from the border, and more than half 
ts length from the flexure of the fourth vein. Abdomen black, with cine¬ 
reous reflections at the incisions and on the basal half of the segments, 
[except the first. Two bristles on the hind margin of the first and second 
egments. Terminal segments many-bristled.’* 

Larva and pupa also described. Cuckoos eat the larvae, shaving off the 
lairy coating with their bills. 

The Fall Web-worm (pp. 18-20).—An indiscriminate feeder, spinning web< 
>ver garden and forest trees in summer and fall, and feeding entirely at 
light. They winter in the chrysalis state, and emerge in June and July, 
lemove the nests by hand. 

The Lesser Apple Leaf-folder (pp. 20-23).—[See (p. 14)“The Lesser Apple 
jeaf-roller,’* Am. Nat.] 

The Oyster-shell Bark Louse (pp. 24-46).—Imported from Europe. Does 
lot get from tree to tree by crawling, but is sometimes transported by cling- 
ng to the feet of birds and insects, and many are carried some distance by 
he wind. Proboscis very slender and difficult to observe. The healthier the 
ree, the more the bark lice will flourish. Prefers certain varieties to others, 
sow rapidly decreasing in numbers, owing to Acari, chalcids, and Cocci- 
lellae. Reprints article on chalcid parasite. [See (p. 11) “The Chalcideous 
r’arasite of the Apple-tree Bark Louse,” Am. Ent.] Narcotic and alkaline 
olutions are effective in part, at the time when the lice are young and 
ender—about the first of June. Oily applications will kill the lice after 
hey become fixed, but may injure the tree. Experiments with oily fish 

■fine recommended. Artificial spreading of parasites urged Scales"from 
Wisconsin largely abortive. Notes on the classification of the species. 

[nsects Injurious to the Pear-tree. (1st Ann. Rep. State Ent. Ill. [second of 
the series], pp. 47-50.) 

The Callimorpha Pear Caterpillar.— The larva1 are solitary feeders, 
’roved to be C. lecontei, var. fulvicosta. Descriptions of the larva and of the 
duIt of different varieties given. It is not abundant. Hand picking 
ecom mended. 

nsects Injurious to the Plum-tree. (1st Ann. Rep. State Ent. Ill. [second of 
the series], pp. 51-53.) 

Larva? of Acronycta super ans(?) found feeding on plum leaves. One was 
arasitized by an ichneumonid. Larva and imago described in full. The 
ame A. prunivora proposed for it if new. 

nsects Injurious to the Grape Vine. (1st Ann. Rep. State Ent. Ill. [second 
of the series], pp. 54-58.) 

The American Vine-Chafer, Anomala lucicola, a nocturnal leaf-eating 
eetle, seemingly preferring some varieties of grape to others. Shaking 
'om vines into a sheet, dusting with lime, or syringing with whale-oil 
lap suggested as remedies. 

Amphipyra pyramidoides.—LnYYn and moth described. Larvae are gross 
seders on grape leaves, and, according to Riley, on red-bud and poplar. 

•sects Injurious to the Currant. (1st Ann. Rep. State Ent, 111. [second of the 
series], pp. 59-62.) 

T anessa progne.—Larva and imago described. It sometimes feeds on the 
arrant. Seven days a chrysalis. Method of throwing off the larval skin 
escribed. 
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The Four-striped Plant-hug.—Punctured and killed leaves of currant 
and branches and leaves of parsnip. Imago described in full. Can b 
shaken into lye, soap-suds, or water before becoming active in the morning 

Insects Injurious to the Potato. (1st Ann. Pep. State Ent. Ill. [second of th 
series], pp. 63-78.) 

The Colorado Potato Beetle known in Illinois only six years. List c 
nineteen natural enemies given. Hone except the Tachina fly attack i 
exclusively. The skunk also eats it. Mentions hand picking, sun burning 
starvation, and Paris green as remedies. Food plants mentioned. Tb 
beetle is traveling eastward at the rate of fifty or sixty miles a yea, 
Paris green should be used with caution, especially where children ai 
likely to resort. The poison not communicated to potatoes. Effectiv 
against all foliage-eating insects, but not for those that feed by suctioi 
Rules for using it. Arsenic suggested as substitute. 

Insects Injurious to the Bose. (1st Ann. Rep. State Ent. Ill. [second of tb 
seriesj, pp. 79-82.) 

The Rose Slug.—Feeds at night on the upper surface of the leaf, res’ 
ing during the day on the under side. Whale-oil soap is an effectu: 
remedy. Two broods appear; the first early in June, the second in Angus' 

Insects Injurious to the Pine. (1st Ann. Rep. State Ent. Ill. [second of th 
series], pp. 83-96.) 

The White Pine Leaf-louse.—Description of the scale and its manner c 
formation. The mature insect is found under the scale. Hature of th 
scale explained. The male scale is much smaller and lacks the media 
portion. Male described in full. Two broods in a year with periods c 
hatching not sharply defined. Winter is passed in the egg state. By th 
end of the first week in August about half of the eggs of the second broo 
had hatched only males: later, females began to appear and seek the moi 
tender leaves before becoming fixed. Experiments with dilute fish brim 
soap-suds, and unleached ashes yielded similarly unsatisfactory result: 
Applications must be made at two different seasons of the year in ordt 
to reach both broods, and the second brood will require attention once 
week through August, Pine leaves will bear stronger applications tha 
those of fruit trees. Chilocorus bivulnerus the most effective enemy. Ha 
also a chalcid parasite. Mentions curious instincts of several species ( 
insects. 

Destruction of the Walsli Cabinet.—Effect of the Timber Fires. (Prairie Farme 
-1871, v. 12, p.-.) 

Entomologv suffered heavy loss in the Chicago tire by the destructio 
of many amateur collections, the large collection belonging to the Chicag 
Academv of Science, and, above all, the Walsh cabinet of insects, pu 
chased by the State. About a tenth of this cabinet, mostly duplicat 
Coleoptera and Lepidoptera, are all that remain. 

The great timber fires of Wisconsin and Michigan must have destroye; 
incalculable numbers of insects, both beneficial and noxious. 

Answers to Correspondents: The Lesser Apple Leaf Folder.—The .Death-Wat < 
and other Insects. (Prairie Farmer,-1871, v. 42, p.-.) 

Refers to his articles on this leaf folder (Tortrix malivorana) in the “Ameij 
can Haturalist,” for June, 1871, and in his first annual report. Obsery; 
tions the present year give reason to believe that it will not prove as ii 
jurious as was at first apprehended. The first brood did some damage i 
a restricted locality, but the second proved abortive. Mentions T. ros 
ceana as common and wide-spread, but never known to have done serioi 
damage. 

Death Vv atch.—Cites brief account in the “Prairie Farmer” of Apr. 8, ( 
two genera (Psocus and Anobium) to which this name has been applie( 
A correspondent thinks he has traced this ticking sound to Chelifer cai 
oroides, but his account will require further observation for its confirmatioi 
From his own observations author thinks there are two species of Psoci 
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which produce this ticking sound. Mentions Westwood’s statement that 
the larva of Anobium makes this noise while gnawing its passage through 
the wood in which it dwells. 

Parasites on Potato Worm.—Belong to the genus Microgaster. Para¬ 
sites of this kind generally distributed, and constitute one of the most effi¬ 
cient checks on multiplication of noxious species. 

Brief Answers to Correspondents. (Prairie Farmer. —--, 1871, v. 42, p. —.) 

Chrysomela pulchra [suturalis]—taken with the potato beetle—has never 
been known numerous enough to be injurious. 

Insects on Apple-trees.—Assures a correspondent who finds the two- 
spotted lady-bug in his apple-trees, that this insect “feeds voraciously upon 
bark lice and stands nearly, if not quite, at the head of the catalogue of 
useful insects.” The codling moth is rarely seen except in May on win¬ 
dows near where apples have been stored, and yet probably causes more 
loss than any other insect in the world. 

Apple-tree Bark Lice.—Tells a correspondent that his failure to get rid 
of bark lice by the use of soap-suds was due to the difficulty of applying 
it to the small twigs. 

Climbing cutworms reported abundant at Benton Harbor, Michigan, 
damaging grape vines, blackberry bushes, and young peach-trees, They 
can be jarred from the trees at night, and destroyed. Cutworms delight 
in a light, sandy soil. 

Two insects from Winchester, Ill.: A click beetle from plum-tree, 
which probably feeds upon foliage: and Trichins lunulatus [piger], sometimes 
injurious to rose petals. 

Lebia grandis reported to him as eating larvae of potato beetle. Speaks 
of it as a “new confirmation of a commendable habit.” 

Worms devouring leaves of apple-trees in Knox county, Ill., are the 
cankerworm. 

The Bean Weevil. (Prairie Farmer, -, 1871, v. 42, p. -.) 

Publishes letter from Mr. Sanderson, of Pulaski Co. [Ill.], describing its 
injuries. Bruchus granarius, an imported insect, and Bruchus fabce, a native 
insect, feed on the bean. The latter is the most destructive and the one 
referred to in the letter. It is destructive locally, but not generally. Its 
peculiar mode of operation, several in i seed, riddling it with round holes, 
serve to distinguish it. Immersing seeds in hot water a few minutes be¬ 
fore planting will destroy insects in them. 

Answers to Correspondents. (Prairie Farmer,-,1871, v. 42, p. —.) 

Timber Worms. Adams Co. [Ill.]. Worms boring in frame of a barn 
built of pin-oak three years ago. Sinking timbers in water*will kill the 
borers, but no remedy known as they stand. 

Gortyna nitela reported as very destructive to wheat in Wisconsin. 
Wheat presumably will not prove to be sufficiently succulent and long-lived 
to enable them to mature. 

Cankerworms devouring apple leaves in Ogle Co. [Ill.]. They will at I least starve themselves out in time by leaving nothing to feed upon. 

Eggs of the tent-caterpillar of the forest on apple-trees in Southern Il¬ 
linois. Has been very troublesome there this season. Destroy as many 
eggs as possible. 

Larvae of Eudryas grata on grape vines in Iowa. Not generally trouble¬ 
some. Shake them from the vines and destroy them. 

Hylobius pales from Michigan. This and Hylurgus terebrans have greatly 
injured pine forests in the Southern States. 

Epiccerus imbricatus on apple in Missouri. Has not seen it in Northern 
Illinois. 
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Arma spinosa attacking Colorado potato beetle in Illinois. 

Cankerworms. (Prairie Farmer,-1871, v. 42, p.-.) 

Anisopteryx vernata bears cold easily and in mild winters issues from the 
ground in all months. Females are wingless and crawl up the tree to de¬ 
posit eggs on twigs. The majority issue from the ground in March: eggs 
are deposited in clusters of one hundred or more: young hatch soon after 
leaves begin to unfold, and after three or four weeks enter the ground to 
pass the winter. They are general feeders but most destructive to the 
apple and elm. The main point is to intercept the ascent of the females. 
For this purpose troughs filled with oil. or cloth bands smeared with tar, 
molasses, or melted India-rubber, and fastened around the tree trunks, have 
been used. Dusting trees with lime or syringing them with whale-oil 
soap-suds may check the worms. Late fall plowing about the trees is of 
some utility. 

The Chinch Bug once more.—The Hessian Fig and other Insects. (Prairie 
Farmer,-1871, v. 42, p.-.) 

[See 16th Rep. State Ent. Ill., Appendix, p. 38.] 

The most common and destructive enemy of fall wheat is the Hessian 
fly. Wheat sown as late as the last of September in a great measure es¬ 
capes its injuries. 

Notes in Season. The Plum Gouger.—The Camel Cricket.—The Apple Ttcig 
Borer.—Hessian Fig. (Prairie Farmer, March 16, 1872, v. 43, p.-.) 

Bostrichus bicauclatus burrows into apple twigs, probably to eat the pith 
and for shelter during hibernation, and apparent!}" breeds elsewhere. 

The Plum Gouger.—Beetles found in kernels of preserved plums. It will 
not pay to try to keep this and the eurculio from a few trees only, un¬ 
less they are well isolated, in which case making the surface beneath 
them unfit for the reception and transformation of the grubs might check 
the eurculio, but would not answer for the gouger. 

Mantis Carolina.—Suggestion that it be reared to prey on other insects 
considered impractical. 

Hessian fly reported from Kansas.—The worst insect enemy of fall wheat. 
The principal preventive is sowing wheat so late that it will not come 
up before the first of October. 

The Colorado Potato Beetle. Its Destruction by Machinery. (Prairie Farmer, 
March 30, 1872, v. 43, p.-.) 

Data not yet sufficient to predict the probable future of this insect. 
Best means of combating them are hand picking and applications of Paris 
green. Describes and figures Squires's machine for capturing them. The 
use of Paris green at first, followed by the machine when the plants are 
large enough^ is recommended. 

Beminiscence of Benjamin I). Walsh. (Prairie Farmer, April 13, 1872, v. 
43, p. .-.) 

Mr. Walsh was an eccentric man, and his character presents a number 
of interesting points. His devoted study of nature withdrew him in a 
great measure from ordinary associations, enhanced his peculiarities, aud 
often exposed his character and motives to misapprehension. He was an 
Englishman with a great deal of the John Bull in his composition. He en¬ 
joyed a sharp controversy, but there is no reason to suppose that he har¬ 
bored personal animosity. 

Elected as alderman of Rock Island in opposition to a clique of un¬ 
scrupulous politicians he served fearlessly for one year in spite of attempts 
at intimidation and threats against his life. 

Mr. Walsh was unaccustomed to the society of ladies and his conversa¬ 
tion was said to be sometimes not quite in accordance with the conven¬ 
tionalities of modern society: but the retired and studious habits of his 
life and the unquestioned integrity of his character forbid any suspicion 
of the intrinsic purity of his mind. 
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Among those not in sympathy with his studies, Mr. Walsh was regarcl- 
d by some as little better than a madman, by others as a misanthropic 
ecluse; and he was not unfreqnently the object of ridicule and mischief. 

We infer from statements made by his intimate friends that his reli- 
ious views had come to differ materially from those usually entertained, 
ut that he ever questioned the existence or providence of God, we have 
o reason to believe. 

Questions Answered. Eggs in Twigs, Bark Lice, etc. (Prairie Farmer, Vpr. 
27, 1872, v. 43, p. ^-.) 

Insect eggs in apple and maple twigs and grape vine described, and the 
ranner in which they are placed noted. 

The Oyster-Shell Bark Louse.—Eggs are concealed under scales through 
miter. They all hatch within a period of three or four days about the 
aiddle of May to the first of June, when strong soap-suds should be ap- 
ilied with brush and syringe. 

Borers in osage orange, killing many plants. Syringing the plants with 
/hale-oil soap in June is the best remedy we can suggest. 

introduction. (2d Ann. Be]). State Ent. Ill. [third of the series], pp. 97. 98: 
Prairie Farmer, -, 1872, v. 43, p. -.) 

Letter to the Governor giving details of office work and reporting loss 
f the Walsh collection in the Chicago fire. 

Insects Injurious to the Apple. (2d Ann. Bep. State Ent. Ill. [third of 
the series], pp. 99-133.) 

The Cankerworm (pp. 99-116). Abstract in Prairie Farmer, March 2. 
872, v. —, p. —).—This insect is a native American species and was known 
n Massachusetts in 1789. Distribution given. Adult described. Eggs, 
rhich are placed on various trees, hatch in April or May. Caterpillars 
eed on the foliage, often denuding whole orchards. They attain full 
rowth in about one month, and descend two to six inches into the ground 
o pupate and pass the winter, mostly emerging in the first mild weather 
f early spring and ascending the trees to lay eggs. Becord of observa- 
ions in 1871 given, yielding the following facts: Moths are crepuscular 
n habit. Not disturbed by cold rains or snows. Eggs are placed on lin¬ 
er side of rough scales of bark and in crumpled leaves and cones of the 
Jhycita nebulo, all over the tree, except near the ground and on the smooth 
•ranches and twigs. Some stragglers continue to ascend as late as the 
rst week in April. Manner of feeding, mode of migrating, and diurnal 
iabits of larva noted. Experiments with boards, kerosene, and coal tar 
iven. Summary of remedies: Preventing wingless females from climbing- 
he tree by means of rope and tin, or tar bands; destroying eggs below 
•ands with kerosene: scraping off and burning loose bark of trunk and 
arger limbs where no bands are used, in which way many eggs may be 
estroyed; jarring the tree and sweeping away the worms with a pole, as 
hey hang by threads, and burning them: syringing foliage with Paris- 
reen water and whale-oil soap to kill larvae; mixing corn with earth at 
>ase of trees and letting hogs root up the ground for it. to kill pupa?. 

The Apple and Walnut Leaf Crumplers, Phycita nebulo and juglcindis (pp. 
17-124).—These insects may prove to be phytophagic varieties of one 
pecies. Author's account of P. nebulo published in 1853 reprinted. [See 
p. 5) “Observations upon two Species of Insects Injurious to Fruit-trees, 
’rairie Farmer.] Subsequently described and named by Walsh. P. ju- 
iandis, n. sp., feeds on walnut and hickory. Comparison of characters 
nd habits of the two species. Bemedies: Can be checked by throwing 
ime, soap-suds, or Paris-green water on the leaves on which they are 
eeding. Hand picking is better. Natural enemies very efficient. Tachina 
lies, Ichneumonkhe, and Chalcidida? are parasitic on them. Winter birds 
eed on them. P. juglandis described as follows: 

“Length, three tenths of an inch. Expanse of wings, seven tenths, cine- 
eous. Top of the head, collar, and teguhe, in some specimens, almost 
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white. Fore wings cinereous, with nearly the basal third usually paler; 
a large triangular blackish spot on the middle of the costa, just beyond 
which and nearly in the middle of the wing are two black dots, placed 
transversely; about one fourth from the end of the wing is a very obscure 
blackish double bar, and still nearer the tip an obscure row of blackish 
dots; on the posterior part of the wing, or that part which is opposite the! 
costa, are two rather large pale brick-colored spots, one at the base and 
the other one third of the way to the tip. Hind wings paler, somewhat! 
dusky towards the tip. Abdomen inclining to pale buff, more or less’ 
distinctly fasciate with black at the bases of the segments. All the! 
above characters, except the occasional whitish on the head and thorax 
and the paler base of the wings, are found much more conspicuously on the | 
Phycita nebulo. Indeed, these marks are usually either wholly or partially 
indistinguishable on the P. juglandis. We may also add, as a pretty con-; 
stant distinctive mark between the two moths, that the two dots on the 
fore disk of the upper wing in P. juglandis almost always run together in: 
P. nebulo, forming a very short, black, transverse bar.” 

The following description of the dipterous parasite of P. nebulo is given:1 

llTachina (.Exorista) phycitee, n. sp. Male.—Length, two tenths of an 
inch. Antennae black; third joint twice as long as the second. Face 
silvery, without bristles at the sides; sides of the front with a dull golden 
tint, becoming silvery at its junction with the face; the middle black 
vitta occupying a little more than half of the interocular space; frontal 
bristles continued down the face to opposite the junction of the second 
and third joints of the antennas. Palpi blackish brown. Eyes hairy.; 
Thorax black, with the ordinary cinereous stripes scarcely perceptible. j 
Abdomen black, varied with cinereous at the bases of the segments; a, 
large fulvous spot on the side of the abdomen, occupying nearly the whole,: 
of the side of the second segment, about half the third, and sometimes a: 
small spot on the first; bristles on the middle, as well as at the end, of1 
the second and third segments. Venation of the wings of the usual type; 
first posterior cell almost closed before the end of the wing; fourth long 
vein slightly curved beyond the angle; fifth long vein prolonged to the i 
margin; hind cross vein moderately curved. Tarsal claws and pulvilli un- i 
usually long. 

Female.—A single specimen, a little larger than the others, was obtained i 
from the same lot of Phycitae, which may be the female of this species. I 
It differs as follows: Front broader. Antennae inclining to brown. The i 
cinereous markings on the body more distinct. The tip of the abdomen i 
fulvous, but without the fulvous spot on the side, and with the tarsal I 
€laws of the usual length.” 

Characters of Tachina, Exorista, and Lydella tabulated. 
Periodical Cicada (pp. 124-133).—The year 1871 witnessed one of the 

periodical returns of this insect. Its geographical range given. Each fe¬ 
male lays about four hundred eggs in twigs of deciduous trees. Method 
of egg-laying described. Time of hatching varies with the latitude from 
the 20th of July to the last of August. Eggs in twigs that die do not ; 
usually hatch. Little is known of the larval history. Instances of their ; 
depth in the ground given and Dr. Smith quoted as to their manner of 
feeding. The adults begin to appear in the latter part of May and last! 
fiye or six weeks. Geographical extent of the brood of 1871 given. The 
damage done by them is nothing more as a rule than a severe twig-prun- * 
ing, though young orchards and nursery stock may be killed. They can¬ 
not be driven away. Avoid planting a nursery or young orchard on cleared 
land or near timber when their reappearance within a few years is ex¬ 
pected. 

Insects Injurious to the Pear-tree. (2d Ann. Rep. State Ent. Ill. [third of 
the series], pp. 134-136.) 

The Pear Flea-Louse.—This species, seemingly identical with Psylla pyri 
of Europe, found imbedded in the axils of the leaf-stalks and immersed in 
the exuding sap. Points of discrepancy between this species and P. pyri l 
given, and the name americana suggested for it if it should prove distinct. 



hsects Injurious to the Plum. (2d Ann. Rep. State Ent, Ill. [third of the 
series], p. 131.) 

The Small Bronze Flea-Beetle (Haltica helxines).—Found eating holes in 
aves of plum, apple, and pear, leaves in some cases badly riddled. Hiber- 
ites as imago, pairing May 6, and mostly disappearing by the middle of 
le month. Lime or whale-oil soap suggested as remedies. 

tsects Injurious to the Willow. (2d Ann. Rep. State Ent. Ill. [third of the 
series], pp. 138-140.) 

The Spotted Willow Aphis.—Found on branches of Gray Willow\ De- 
ribed as Lachnus dentatus, n. sp., as follows: 
Length, two twelfths of an inch: expanse of the wings, six tenths, 
lack; abdomen, dark ash-colored, with six transverse rows of black dots, 
ntennae, Aliform, as long as the head and thorax; two basal joints, short 
id stout, the third as long as the three terminal ones united; these three 
pial. Proboscis, greenish yellow at base. Fore wings, with the usual 
out subcostal vein, and a very elongate stigma; three discoidal veins, 
xclusive of the stigmatic vein,) much wider apart at their tips than at 
leir bases; third vein, two-forked; hind wings with a sub-costal and two 

Lscoidal veins, the latter very closely approximate at base and divergent 
L tip. Thighs, dark honey-yellow, broadly tipped with black; tibiae, 
risky; reddish at the base. The honey tubes are sub-obsolete. The dots 
i the abdomen are very distinct, especially on the fully-grown wingless 
idividuals. In the intermediate rows, the dots are six in number, the 
vo middle ones being smaller than the others. Just behind the middle 

I: the abdomen, and occupying the place of the two middle dots in the 
>urth row, is a somewhat conspicuous black, conical protuberance, vary- 
ig in size in different individuals, and sometimes considerably more prom- 
lent than is represented in the Agure.” 

Similar species mentioned. 
The Willow Bark Louse (Mytilaspis solids, n. sp.).—Received from Stark 

o. on twigs of gray willow. BrieAy described as “a pure white bark- 
■use scale, of about the same size as the oyster-shell bark-louse of the 
3ple tree, being about one tenth of an inch in length, but of a more 
igularly oblong, oval shape, and exhibiting but little of the curved or 
tussel-shell form, which gives the scientiAc name to this genus of Coc- 
dse, and resembling more nearly, both in form and color, the scales of 
le bark-louse of the pine. They also resemble this last species in having 
lood-red eggs.” 
Eggs about seventy-Ave under each scale. Attempt to transfer young 

ce from twigs to growing willow unsuccessful. 

isects Injurious to Grain. (2d Ann. Rep. State Ent. Ill. [third of the series], 
pp. 141-156.) 

The Stalk-Borer.—Larvae bore into stalks of potatoes, tomatoes, and 
irden Aowers, especially dahlias and asters. Now repo ted as very de- 
ructive to wheat in Wisconsin. They do not reach full size until the 

Lst of July, hence may not And the wheat long-lived and succulent enough 
> mature them. 
The Chinch Bug (pp. 142-156).—[See 16th Ann. Rep. State Ent. Ill., Ap- 
3ndix, p. 39.] 

Vseful Parasites. (2d Ann. Rep. State Ent. 111. [third of the series), pp. 
| 157-158. 
The Grasshopper Parasite.—Atoma gryllaria, n. sp., described as follows : 

“They are of an oblong, oval form, moderately convex and having an 
neven surface, produced by four shallow depressions on the upper side, 
ie two larger near the middle, and the others behind them. The body 
as also two slight constrictions, giving it the appearance of being divided 
ito three segments: but the impressions arc superAcial and only visible 
t. the sides. The whole surface is Anely striate under the microscope, 
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the stria? running in a waving transverse direction. The mouth organ 
appear to he reduced to their minimum of development. The only par 
visible, externally, is a minute papilla, on each side of which are tw« 
bristles, the inner of which is stouter, tapering to an acute point, am 
curved inwards, or towards its fellow of the opposite side. They diffe 
from the majority of acarides in having but six legs, and these, being o 
but little use in so stationary a creature, are short and slender, projecting 
but little beyond the outline of the body. They are six-jointed, garnishe< 
with short stiff bristles, and terminate in two slender curved hooks. The an 
terior and middle legs are closely approximate and situated near the anterio 
extremity of the body; the posterior are set a little nearer to each other 
and a little in advance of the middle of the body, being inserted at th 
posterior part of the anterior division or lobe. Four hairs project fron 
the posterior extremity of the body.” 

Found on under side of basal half of hind wings, apparently adhering h 
mouth. Recent diminution of numbers of grasshoppers attributed to it 
Infests several species. 

Notes of the Season. (2d Ann. Rep. State Ent. Ill. [third of the series], pn 
159-1(16. 

The Lesser Apple Leaf-Folder.—Fears of its increase not realized 
Traces of damage by the spring brood are found, but second brood seem 
ingly abortive. 

Oyster-Shell Bark L use.—Greasing over the scales of this insect is fata 
to the eggs beneath. Experiments made with lard, kerosene, and linseec 
oil to determine effect on the tree. Lard and linseed oil produced n< 
effect. Kerosene damaged the first buds, but by July 5 no different 
could be seen in the quantity and healthiness of the foliage on the treatec 
trees and on others. 

The Pine Leaf Scale-Insect.— Natural history treated in first report 
Referred to now to add observations on time of hatching of first brood 
Eggs were generally found hatched on 25th of May, but not so early a> 
the 10th. Found only on the lowest branches, hence cutting off and burn 
ing these will aid in destroying them. 

The Colorado Potato Beetle.—Appeared in Spring in greater number.' 
than ever before, but by July reports became more favorable, and a toler 
able crop of potatoes was raised. This change is attributed in part t( 
hand picking, the use of Paris green, and the increase of natural enemies 
especially Anna spinosa and Hippodamia maculata. Squires's machine foi 
capturing potato beetles described at length and figured. 

The White Grub; The Colorado Potato Beetle; The Peach Boot Borer; and th 
Apple Curculio. (Prairie Farmer, May 11, 1872, v. 43, p. -.) 

Publishes notes from Prof. Burrill, of the Industrial University, oi 
white grub. Colorado potato beetle, and peach borer, and comments on 
each. Rolling and mauling as a measure to destroy the white grub coul< 
be used only on grasses, the rolling of doubtful benefit. Swine and duck 
hunt them assiduously. Colorado potato beetles winter as adults in the earth 
and sheltered places. Peach root borers are usually destroyed by removing 
the surface soil and scraping the affected parts with a hoe. The use oi 
hot water and mounding suggested. 

The Apple Curculio received from Springfield, found in an apple, where 
it was hibernating. 

The Sap-sucker. (Prairie Farmer, June 1, 1872, v. 43, p. -.) 

Mr. A. C. Hammond, of Warsaw, writes that borers are almost uni¬ 
formly gone from his apple-trees where the perforations of this bird occur, 
and that he has often seen them catching codling moths from fences, etc., 
and under apple bark. LeBaron mentions the two species [?] known as 
sap-sucker, and describes the work. Their purpose cannot be to secure 
the sap, as they work in the fall and on evergreens. The insect theory 
is still more improbable, and the best explanation is that they feed oh 
the tender sap wood. They do not usually injure the tree. Both species 
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feed extensively on all wood borers and bark borers. The downy woodpecker 
has been seen working at the base of apple-trees, doubtless to secure the 
round-headed borer; and it is an efficient destroyers of codling-moth 
larva*. In the specimens sent, the bird was evidently after the borers, 
every hole leading to a burrow. The balance of testimony is strongly in. 
favor of even the sap-sucker. 

Southern Illinois.—Curculio Experiences. (Prairie Farmer, June 35, 1872, 
v. 43, p. -.) 

When peaches are tolerably abundant, a good crop can be harvested in 
spite of the curculio. Disputed question whether there is more than one 
brood, and whether it ever hibernates, at least in numbers, in the imrna- Iture state, answered by the weight of testimony in the negative. Facts 
opposed to this conclusion are the capture of pale soft adults on canvas, 
finding adults in spring with clay sticking to them as though just 
emerged, and accessions to their numbers in the latter part of June, re¬ 
quiring longer period of attention to save fruit. Measures now practiced 
are jarring into curculio catchers of canvas, on frames, or to the ground, 
where they gather under chips and are captured. 

The Army Worm. (Prairie Farmer, June 29. 1872, v. 43, p.-.) 

In Iowa. Larva and its habits of travel described. Eggs are laid at 
the roots of grasses. Moth described. The sudden increase of the army 

!worm occurs when a wet or tolerably wet season follows a very dry one. I Causes producing periodical increases are imperfectly understood. Fitch’s 
explanation quoted, and objected to. No single-brooded insect, like the 
army worm, can be greatly multiplied in one year. Eggs from which the 
worms of this year are hatched must have been laid by moths of the pre¬ 
ceding year, and undoubtedly in low grounds. Remedies: Burning mead¬ 
ows, especially sloughs and low ground, in fall or winter before eggs 
hatch in the spring: fall plowing to bury eggs or starve young: obstruct¬ 
ing progress of the worms by plowing furrows across their path: allowing 
hogs and poultry to feed on the larvae of which they are very fond. 

Reports received of injuries by cankerworm in Wisconsin and parts of 
Illinois. 

Cutworms, and Brief Notes on Insects Sent. 
v. 43, p. -.) 

(Prairie Farmer. July 13. 1872, 

j Cutworms very abundant in Illinois and contiguous states on the north, 
east, and west. Astonishing report from Michigan of the number caught 
under small wads of clover, about as large as an apple, placed upon the 
ground over night. From these, worms were captured by the thousand, 
thirty to eighty to each wad, 15,000 being killed on June 4. They are all- 
night feeders, lying torpid through the day, sometimes under shelter, but 
more commonly burrowing in the ground. Clover, as used above or thrown 

'loosely in mats on the ground, chips, etc., may be used as traps. They 
may also be dug by hand from their burrows near the injured plants. 

I Climbing cutworms are sometimes quite destructive to dwarf and nursery 
‘trees. Cutworms flourish best in light loamy or sandy land. 

Geopinus incrassatus, a rare beetle from Illinois. 

Chrysobothris femorata injuring soft maples at Rantoul, 111. Anoint trees 
with soft soap. 

Laphria thoracica killing honey bees at Jacksonville, Ill. 

Egg mass of tent caterpillar of the apple on twig of currant from Iowa. 

| Wood-Borers in general, and the Pecan Hickory Borer in particular. (Prairie 
Farmer, Aug. 10, 1872, v. 43, p. -.) 

A few of the wood borers are larva? of moths, but the great majority 
are larvae of Coleoptera. These eat their way but a few inches each year. 
They are footless, traveling by friction against the sides of their burrows, 
except the Ptinida1 and Bostrichida* [Ptinida1], which have six short feed. 



Scolytus pspinosus and muticus found by a correspondent attacking the 
terminal twigs of the pecan. Short descriptions of both species and their 
work given. The only available remedy is to trim off and burn the in¬ 
fested twigs. 

Arma spinosa seems in some places, according to reports, to be effec¬ 
tively diminishing the number of potato beetles. 

Chinch Buy Experiences of 187.'. (Prairie Farmer, Aug. 24, 1872, v. 43, p.-. 

[See 16th Rep. State Ent. Til., Appendix, p. 40.] 

The Chickasaw Plum in its Relation to the Curculionidce. (Prairie Farmer, 
Sept. 7, 1872, v. 43, p. -.) 

Brief description of this plum, remarks on its cultivation in the north¬ 
ern part of the State, and popular names given. It is asserted that a 
crop of this plum has never been lost by insect damages. Both curculio 
and plum gouger visit it to feed and to deposit eggs, making the usual 
incisions, but the eggs or larv* generally perish without injuring the 
fruit. The plum gouger larva seems to penetrate into the kernel and 
then all trace of it is lost. Larv* hatched late die without penetrating the 
hardened shell of the kernel. In one lot of sixty plums, however, the 
gouger had matured in six. and half-grown larva" of the plum curculio 
have been seen in plums on isolated trees. 

The Cfrape Leaf-Louse and other Insects. (Prairie Farmer, Sept. 21, 1872, v. 
43, p. -. ) 

Leaves of Clinton grape vine from Kansas are covered with galls of 
Phylloxera vastatrix. Early in the season few galls are seen on the leaves, 
but from these a numerous progeny soon cover them. Enemies destroy 
many, but those which survive retreat to the roots as winter approaches, 
and remain until spring, when the fertile females return to the foliage 
and start a new generation. Recently found to be identical with P. 
vastatrix of Europe, known as one of the worst scourges of the vine. It 
seems to be a native of America, and is almost entirely confined to the 
Clinton grape. No more vines of this variety should be planted. The 
origin of the pest in Europe not definitely known, perhaps introduced 
from this country. 

Ips quadrimaculata found under dead loose bark of apple-trees near the 
ground. Probably feeding only on decayed vegetable matter. 

The Peshtiyo Army Worm. (Prairie Farmer, Oct. 5, 1872, v. 43. p. —.) 

Refers to previous article [see (p. 25) “The Army Worm,” Prairie Farmer], 
and the conclusion that the army worm hibernated in the < gg state, 
burning grass being therefore recommended as a remedy. The excessive 
prevalence of this insect at Peshtigo, Wis., the year following a confla¬ 
gration that devastated that region, renders untenable the egg-hibernat¬ 
ing supposition, and compels the belief that they hibernate as pup* 
under ground. The army worm rarely appears two successive years in 
the same place, owing to parasites. 

Insects Injurious to Cucumber,* Squash, and Melon Vines. (Prairie Farmer, 
-, 1872, v. 43, p. —.) 

Two principal insects that attack these vines are the striped cucumber 
beetle and the squash bug: and to these may be added the cucumber flea- J 
beetle and the pickle worm. 

The following remedies for the Striped Cucumber Beetle have been 
used: Dusting with lime, soot, or ashes, often effective: dusting with Paris 
green diluted with twenty parts of flour, used with success: watering with 
a strong solution of hen manure, an old remedy and one of the best; 
planting a large number of seeds in a hill so as to allow for the destruc¬ 
tion of some of them: enclosing the hill in a square box of siding,—the 
best remedy of all. Open boxes seem to be as effective as those covered 
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with gauze. The larva? of this insect hatch from eggs placed on the vine 
just below the surface of the ground, and burrow into the roots, destroy¬ 
ing the vine. The only remedy is to keep away the mature beetles. 

The Squash Bug punctures the vine near the ground and sucks out the 
sap. Usually found in pairs. Hand picking and trapping under chips the 
best remedies. Young do no serious damage. 

The Cucumber Flea-beetle not known to do serious injury in the West. 

The Pickle Worm was destructive in 1869 in many localities. It was 
little known before, and has been scarcely heard of since. 

Essay upon the Connection between Scientific and Practical Entomology. (Trans. 
Ill. State Hort. Soc., 1871, pp. 108-112.) 

The scientific and practical are rarely united in any great degree in the 
same individual. Presumes the two qualities to be brought into exercise 
to a reasonable extent in a state entomologist. It is the duty of the 
State Entomologist to give to insects of economic interest, correct" and ap¬ 
propriate names: to determine the times and seasons when noxious insects are 
most exposed to the operations of destructive applications, or when their 
multiplication can be most effectively prevented: to bring to the investiga¬ 
tion of this subject those habits of patient study and close and rigid scrutiny 
which it is the nature of his pursuits to foster" and confirm; and to put on 
record every important fact and observation relating to noxious insects. 
It is only by the cooperation of those most interested in this subject that 
the benefits of this office may be secured. 

Lecture on Insects. (Fourth Ann. Rep. Bd. of Trustees Ill. Industrial Univ. 
for 1870-71, pp. 163-180.) 

A general article. The chinch bug discussed at considerable length. 
See 16th Rep. State Ent. Ill., Appendix, p. 41.] 

Official Statement of the State Entomologist. (Prairie Farmer,-1872. v. 43, 
p.-.) 

Report of work done since appointment. Eleven large drawers of in¬ 
sects transmitted to the Illinois University, which are said to be in almost 
laily use. Literary work in the lines of almost daily correspondence on 
nsects with people of this and adjoining states, contributions for the 
)ress, and lectures before agricultural and horticultural societies and under 
he auspices of the State University. The preparation of a convenient 
ext-book for beginners also under way, to be published in installments 
vith his annual report; not intended to interfere with private enterprise, 
>ut expected to increase the demand for such books. No other branch of 
latural history can compare with this in importance. Appropriations dis¬ 
cussed. 

1873. 

deport on Entomology. (Trans. Ill. State Hort. Soc., 1872, N. Ser., v. 6, 
pp. 151-159.) 

Educational methods heretofore have been too abstract. The plan now 
1 gitated is to fix attention upon things present, tangible, and practical, 
t has been proposed to introduce natural history in place of some of 
he discarded matter. Education classified as essential, special, and gen- 
ral. Of essential education there is extremely little. The field of gen- 

i ral education is wide and diversified. Extremes to be avoided in select- 
pg from the latter. Utility of natural history discussed. From a prac- 
ical point of view, insects seem the only animals there is much use in 
tudying. The study of nature is especially suitable to furnish occupa- 
ion and entertainment during youth and old age. Teaching of ento- 
lology and use of text-books discussed. Books on the subject. Deficiency 
f suitable text-books. 
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Present State of Noxious Insects. (Trans. Ill. State Hort. Soc.. 1872, N. Ser.. 
v. 6, pp. 257-262.) 

Insects vary extremely in the method and degree of their prevalence. 
Their multiplication at times is astonishing. The two of greatest interest 
to horticulturists of Northern Illinois are the oyster-shell bark louse and 
the cankerworm. These bark lice are diminishing through the agency ol 
Acari and a chalcid. In some of the more northern sections, these enemies 
seem wanting. Describes an attempt to transport the chalcid to that 
region. [See (p. 29) “Transportation of Useful Parasitic Insects." 3d Rep. State 
Ent. Ill. (fourth of series).] Discussion on cankerworm, and on coal tai 
and other insecticides. 

Lecture on Insects. (5th Ann. Rep. Board of Trustees 111. Industrial Univ. 
1871-72, pp. 193-200.) 

Mentions the importance of practical education and the place of agri¬ 
culture and its collateral branches. Among these the science of ento¬ 
mology holds no insignificant place. The extensive cultivation of certain 
plants has been followed by an excessive increase of some of their insect 
enemies. Examples cited from past seasons, among them the chinch bug 
which, over a territory one hundred miles wide, commencing in Western 
Indiana and extending more than four hundred miles westward, has re¬ 
duced spring wheat to about a quarter crop, barley to less than half n 
crop, and oats to not more than three quarters of a crop.—a loss ol 
about $10,000,000 for Illinois and $30,000,000 for the Northwestern States 
Number of injurious species of insects in the country is about one hun 
dred. Whole number of species in Illinois is about 20.000. Two principa 
methods of counteracting insect injuries: by direct attack and destruc 
tion of them: and by obtaining and making use of a knowledge of then 
habits. To illustrate the latter, remedies for the oyster-shell bark louse 
Saperda bivittata, Hessian fly, and Colorado potato beetle are given anc 
explained. Uses of insects noted and illustrated. 

Introduction. (3d Ann. Rep. State Ent. Ill. [fourth of the series], Part 1st 
pp. v-vii.) 

The State Entomologist is expected to advance the scientific as well a? 
the practical interests of the State. The recent introduction of natura 
history into the public school creates a need for. elementary treatises 
Hence a work of this kind is here begun. Further notes on the content! 
of this report. 

Insects Injurious to the Apple. (3d Ann. Rep. State Ent. Ill. [fourth of th< 
series], Part 1st, pp. 167-192.) 

The Codling Moth or Apple Worm (pp. 167-185: Prairie Farmer, Maj 
24. 1873, v. 44, p. 161; Ibid., June 7, 1873, p. 178).—Among fruit-damaging 
insects this one holds the first place. It hibernates as a larva in cocoon: 
under bark or in fissures of the tree and pupates within two or threi 
weeks of its appearance as a moth in the spring,—the summer broo( 
wuthin a fewr days after spinning cocoons. Moths appear in the spring 
about the time the apple blossoms open, earlier southward, at the rate o 
about one week for each hundred miles of latitude. Eggs are placed in th< 
calyx end of young apples, and hatch in the course of a week. Young 
larvae described. Subsequent history outlined. Length of life in th< 
several stages given. The following points noted: As a general rule, bui 
one egg is laid on each apple, though another is frequently added by i\ 
second moth, especially among the second brood. Eggs, about fifty in eacl 
female, unequally developed, lienee not all laid at once. Imagos live abou1 
a week. .They feed in confinement on sugar and apple. Appears to be one 
brooded in more northern localities. Practical treatment grouped unde 
four heads; destroying the insects in their winter quarters, picking worm: 
apples from the tree, gathering wormy apples from the ground or letting 
swine and sheep have the range of the orchard, and entrapping the wrorm 
in bands or other contrivances. Natural enemies are the woodpeckers, twe 
species of ichneumon fly, a Trogosita, and Arma spinosa. Experiments t(] 
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ietermine time of leaving apple, show that about one half drop to the 
ground, and the other half descend the tree. Time of examining bands 
iiscussed. 

The Yellow-Necked Apple-tree Caterpillar (pp.186-192).—Moth and larva 
lescribed. Life history and habits treated. Food plants mentioned. They 
winter as pupae and appear as adults at different times, from June 1 Otli 
to as late as July 18th. This insect presents one of the best examples of 
phytophagic variation, Different varieties compared and experiments of 
3hanging fooci plants mentioned. Seems to think, with Walsh, that varia¬ 
tions cannot be relied upon as specific characters. Their gregarious habits 
make it easy to gather and burn them while feeding or molting. 

Insects Injurious to the Cottonwood. (3d Ann. Rep. State Eut. Ill. [fourth of 
the series], Part 1st, pp. 193-199; reprinted in part in Prairie Farmer, 
June 28, 1873, v. 44. p. 201.) 

Poplar-leaf Gall-louse {Pemphigus populicaulis).—Forms a gall, most 
abundant on lower branches, of the size of a small marble, at the base of 
the leaf of the cottonwood. The galls are formed by a little fold of the 
leaf which subsequently enlarges, but the edges or the fold never unite. 
They are formed in May. Each gall is occupied by a single wingless fe¬ 
male, which by midsummer produces a numerous progeny. Black eggs 
found in fall imbedded at base of buds. A curious habit of throwing 
liquid globules from the galls mentioned. Anthocoris musculosus, a chalcid 
larva, a Syrphus larva, and an ichneumon larva are found in the galls 
late in the season, and greatly reduce their numbers. 

Divides plant lice into four sections. First, the leaf-lice, with antennae 
and honey tubes long, living on foliage and new growths. These are very 
sensitive to weather changes. The common remedy is fumes of tobacco. 
Second, the twig-lice (Lachnus), with short honey tubes and 6-jointed an¬ 
tennae, on smaller limbs of certain trees. Third, the root-lice, with an¬ 
tennae short and honey tubes wanting, infesting roots, and the most seri- 
jus pests. Infested roots should be dipped in hot soap-suds or tobacco 
water. Fourth, the gall-lice. These are difficult to kill, but do not seri- 
eusly attack any fruits except the grape. The populicaulis gall is mostly 
an the lowest branches, while that of P. vagabundus is often seen on the 
topmost twigs. Other examples of similar habits mentioned. Such facts 
may be turned to account in combating noxious insects by removing the 
portion attacked. 

Transportation of Useful Parasitic Insects. (3d Ann. Rep. State Ent. Ill. 
[fourth of the series], Part 1st, pp. 200-202: Prairie Farmer, July 27, 
1872, v. 43, p.-.) 

Chalcis mytilaspidis is a destructive parasite of the oyster-shell bark 
louse. The fact that one brood hibernates as a larva beneath the scales, 
suggested the possibility of conveying it while in that condition to in¬ 
fested regions not yet reached by it. Early in the spring of 1871, a bun¬ 
dle of twigs with parasitized scales was taken to Galena and the twigs 
tied upon infested trees in three different orchards. About one year later, 
a few holes, probably those of a chalcid, were found on twigs from some 
of the trees. On July 13, one of the experimental trees was thoroughly 
examined, and showed a considerable number of scales perforated by chal- 
cids. The results, if not conclusive, were extremely encouraging. 

Outlines of Entomology. Insects in general. (3d Ann. Rep. State Ent. 111. 
[fourth of the series] part 2d pp. 1—37: reprinted in the 4th Ann. 
Rep. State Ent. Ill. [fifth of the series]. 1874, pp. 1-37.) 

Subject extensively discussed under the following headings: 
Insects in general. 

Internal structure of insects. 
Nervous system, circulatory system, respiratory system, digestive 

system, secretory system, muscular system. 
Organs of the senses. 
Sounds produced by insects. 
Metamorphoses of insects. 
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Sexes of insects. 
External structure of insects. 

Head and its appendages: thorax and its appendages: abdomen and 
its appendages. 

Capturing and preserving insects. 
Magnifying glasses. 

Instinct of insects. 
Insects from a practical point of view. 

General utility of insects: division according to food: difference of 
food of larva and perfect insect: distinction between noxious and in¬ 
jurious insects: number more important than size: treatment of 
injurious insects. 

Use of learned and scientific terms. 
Classification and nomenclature. 

Division of insects into orders. 
Order Coleoptera. 

External anatomy: larvae and pupa?: Coleoptera from a practical 
point of view: aids in classifying the Coleoptera: classification of 
the Coleoptera: Pentamera: synopsis of Pentamera. 

Introductory Notes—The Canker worm. (Prairie Farmer. March I. 1873, v.. 
44. p. 6o.) 

The cankerworm is obtaining a foothold in Illinois and Wisconsin. Life 
history reviewed. Measures now directed to preventing the female from as¬ 
cending the trees: but this continues through "Such an extended period 
that the results have been largely failures. Perhaps better to fight the 
insect at some other period of its life. 

The Cankerworm Continued and Compared with the Codling Worm. (Prairie- 
Farmer, March 22, 1873. v. 44. p. 89.) 

Compares damages of cankerworm and codling moth. Codling moth 
damages only a part of the fruit and does not injure the tree: the canker- 
worm continues its work till the tree is killed, and being wingless, then 
dies of starvation. In the life history of the cankerworm there is a pe¬ 
riod of about three weeks between egg-laying and hatching. Eggs are 
placed largely on under side of bark-scales on trunk and larger branches. 
Scraping off and burning the loose bark at this time destroys large num¬ 
bers, and those remaining may be killed by powerful applications. Kero¬ 
sene will do this, but must be applied to trees with caution. Hot lye 
may prove more satisfactory. 

Answers to Correspondents. (Prairie Farmer, March 29, 1873. v. 44, p. 97.) 

The Bag Worm sent from New Jersey.—It is distributed throughout 
the Middle and Southern States but not as far north as Chicago or Xew 
England. Habits described. They have a few parasites. The cases should 
be gathered in winter and burned. Infested cities should offer rewards 
for their destruction. 

Eggs of Tussock Moth from Missouri.—Eggs are laid on cocoons, which 
may be easily collected in winter. Caterpillars are solitary, though some¬ 
time numerous enough to nearly defoliate a tree. 

Remedy for Bark Lice. Examine trees daily after the middle of May. 
with a magnifying glass, until young lice are seen crawling. Then wash 
trunk and limbs with lye or strong soap-suds and spray tender twigs with 
a weaker solution of the same. 

Fungi upon Insects. Grubs with a fungus sprouting from the head, 
from Lincoln, Ill. Questions whether fungoid growth in insect is cause or 
consequence of disease. 

The Soldier-Bug and the Codling Worm.—A New Kind of Grub in Apple-tree. 
(Prairie Farmer. April 12, 1873, v. 44, p. 113.) 

Publishes observations of Iowa correspondent on Anna spinosa. It at¬ 
tacked not only potato beetles, but also currant worms and codling moth 
larva1, inserting its beak into the burrow of the young larva in the apple- 
The codling moth has but few natural enemies/ 
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Grubs found in apple-tree.—Long-tailed Syrphus larva* from the heart 
if an apple-tree. Not naturally wood borers: inhabit stagnant water and 
rotten wood: perhaps bred in a cavity filled with water. 

Bark Lice on Lemons.—Supposed Xew Carpet Jloth.—Apple Twig Primers. 
(Prairie Farmer. April 26, 1873, v. 44. p. 133.) 

A lemon infested with bark lice sent with the inquiry whether they are 
lot the apple bark louse, and if the latter may not have been introduced 
)n lemons. The resemblance is very close. A species rarely feeds on so 
liverse food plants. The apple species inhabits the trunk and branches, 
the lemon species the fruit. Scattered among the female scales are a 
lumber of male scales: this mingling of sexes does not occur in the apple 
species. The latter has multiplied most extensively in a cold climate, the 
emon species in a mild climate, and would have spread to the southern 
ipple-trees first. Hence it is scarcely possible that they are the same 
species. 

Supposed new Carpet Moth. Specimens show this to be the larva of 
Attagenus pellio. Benzine, kerosene, or a solution of red pepper would be 
effectual remedies. Dipping the infested pieces into boiling water is the 
oest remedy for the time being. 

Bostrichus bicaudatus received from Kansas, where it is working on apple 
twigs. Trim off the damaged twigs and burn them. 

Paris Green and other Remedies for Leaf-eating insects. (Prairie Farmer. May 
10, 1873, v. 44, p. 149.) 

Many of the most common and destructive insects do their damage by 
levouring the foliage of plants. The usual remedy is the application to 
the leaves of substances making the foliage either distasteful, such as 
lime,‘ashes, road dust, and whale oil soap-suds: or poisonous, as hellebore 
for the currant saw fly, and Paris green for the potato beetle. The lat¬ 
ter was probably first used successfully in 1868, by Mr. Geo. Liddle of Fair- 
play, Wis., and published in 1869. It is used mixed with dry powder or 
dissolved in water. The liquid has several advantages over the powder, 
ind may open the way to its use for other leaf-eating insects. 

Horticulture and Insects infesting Fruits and Crops.] (Proc. Warsaw Idort. 
Soc., in Warsaw [Ill.] Bulletin. June 14, 1873.) 

Out of every two hundred species of insects, one hundred and ninety- 
nine are useful or at least harmless. Examples of uses of insects given. 
The most important part insects fulfill in the economy of nature is that 
if scavengers, removing dead vegetable and animal matter. Codling 
moth and other insects discussed. Most insect ravages are committed in 
the larval state. 

The birds are man's best co-workers, and except for their efficient labors 
nsects would scourge the land. 

May Beetle or White Grub, and other Allied Species. (Prairie Farmer, dune 
21, 1873, v. 44, p. 193.) 

May beetles received which were found in ground at base of white ash 
trees nearly stripped of their leaves. This insect is one of the few which 
ire injurious in both larval and perfect states, the larva* feeding on roots 
M grasses and other plants, and the beetles eating leaves of trees. Other 
examples are found among the Chrysomelida*, where larvae and adults feed 
fide by side. Usually the adults do comparatively little harm. 

Pelidnota punctata briefly described. Eats leaves of both wild and culti¬ 
vated grapes. Sometimes abundant, but does no considerable mischief. 

Anomala varians and lucicola feed on foliage of grape, and some fruit and 
irnamental trees. In June, 1873, they appeared in Mr. Wier’s nursery, 
seriously damaging several kinds of trees, chiefly the cherry, devouring 
leaves and newly formed fruit. 
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All this tribe of beetles are nocturnal, burying themselves in the ground 
during the day, and flying among trees at night. 

Apple Curculio, Provisioning Wasps, and other Insects. (Prairie Parmer. 
July 5, 1873, v. 44. p. 209.) 

Apple Curculio.—This insect (Anthonomus quadrigibbus) is most abundant 
in the southern part of the State. Its natural food is wild crab apple 
and hawthorn fruit. Quotes statements by Walsh and Riley on this species. 

Provisioning Wasps.—Small black Crabronida* received from Iowa. 
Pound in holes in half-dead apple-tree, and at the bottom of the holes a 
mass of insect remains, mostly aphides, intended as food for its young. 

New York Weevil from Kansas.—Although reported every year as dam¬ 
aging young fruit trees, especially apple, by eating out buds and girdling 
twigs, no complaints appear later in the season, and the damage is prob¬ 
ably outgrown by that time. Thinks they might easily be knocked into 
a pan and destroyed. 

Corn Leaf Weevils.—Potato Beetles of Nebraska. (Prairie Farmer, July 19, 
1873, v. 44, p. 227.) 

Corn Leaf Weevils.—Specimens of Epiccerus imbricatus sent from Iowa, 
said to be found in vast numbers eating leaves of growing corn. They 
are rather indiscriminate feeders, having been found on apple and other 
fruit trees. Have not heard of them east of the Mississippi River. 

Larvae on apple bark are of some lady-bug. These feed upon plant lice 
and other small insects or their eggs. 

•Nebraska Potato Beetles.—These are Lyttu maculata, which has never 
been seen east of the Mississippi. Compared with L. cinerea [Macrobasis 
unicolor] and L. vittata. Each of these has been full as destructive to the 
potato crop as the Colorado potato beetle in particular localities and sea¬ 
sons, but rarely continues through a succession of years. The most obvious 
remedy is to beat them oft' into a vessel partly filled with water and a 
little kerosene. As they run rapidly but do not readily fly, they may be I 
driven out by beating the vines. If a windrow of straw be placed in their 
path they will become entangled in it and may be destroyed by burning. 

Paris green, either in powder or solution, would probably be an effective 
remedy. We have yet a great deal to learn in regard to the practical uses 
of Paris green, what insects it will kill and what it will not, and to what 
plants it can be safely applied. 

Destructive Vine Caterpillars. (Prairie Farmer, Aug. 2, 1873, v. 44, p. 245.) 

An Iowa correspondent gives an account of a remarkable destruction of 
grape vines by caterpillars. lie has two vineyards, one of 800 vines, five 
years old, the other younger and of 300 vines. Between July and 
September about one quarter of the larger vineyard was defoliated. 
The younger vineyard suffered much more, a second brood of the caterpil¬ 
lars destroying all the foliage which the first brood left, and so enfeebling 
the vines that most of them were killed by the severity of the succeeding 
winter. Next year the worms were first seen June 21, from which time 
they increased rapidly and destroyed leaves and young shoots. His neigh- I 
bors with small vineyards, kept them free by hand picking. His descrip¬ 
tion corresponds to the larva? of Alypia octomaculata, Eudryas grata, and 
Eudryas unio, which are described by comparison. They enter the ground 
to pupate. Alypia is generally two-brooded, and Eudryas one-brooded. 

Remedies suggested: Shake or brush the worms from the vines and 
destroy them; syringe the vines with a weak solution of Paris green; dust 
the vines with ashes or air-slaked lime; plow and rake the ground about 
the vines late in the season, with the view of gathering and destroying 
the chrysalids. 

Neb. Grasshoppers.—Twig Primers.—Chinch Bugs. 
1G. 1873, v. 44, p. 257.) 

Bruchypeplus magnus, leceived from Nebraska. 

(Prairie Farmer, Aug. 

Literature, etc., noted. 
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Twig Primers.—Elaphidion villosum. received from Dixon. Ill. Found at¬ 
tacking grape vines and apple-trees. The beetle lays its eggs, one at a 
time, in the axils of the leaf stalks, usually on small lateral twigs. The 
grub eats out nearly all the wood from the side twig and works down an 
inch or two into the larger branch, when it gnaws the branch across, leav¬ 
ing nothing but the bark. It is soon broken olf by the wind, and falls to 
the ground, where it lies all winter with the enclosed grub. The beetle 
emerges early in the following summer. The fallen twigs should be gath¬ 
ered and burned. 

Chinch Bugs.—[See 16th Rep. State Ent. Ill., Appendix, p. 42.] 

Grape Insects.—The Blue Caterpillars, and the Leaf and Boot Lice of the Vine. 
(Prairie Farmer, Sept. 13, 1873, v. 44, p. 290.) 

Vine Caterpillars.—Has received specimens of the larvae mentioned in the 
Prairie Farmer of Aug 2 [See (p. 32) “Destructive Vine Caterpillars”] as 
injuring grape vines in Iowa, and they prove to be Alypia octomacidata. Aug. 
20 but few could be found. It has never been known to be persistently 
and seriously injurious. Parasitic insects may keep it in check. 

The Grape Louse.—Leaves of the Clinton grape affected with Phylloxera 
galls recently received. In Europe it works mostly on the roots of the 
vines, rarely forming galls on the leaves; in this country they generally 
form galls on leaves but damage the roots of a few varieties of vines to a 
small extent. No very satisfactory treatment for it has been suggested. 
The roots of all vines should be examined before transplanting, and if they 
exhibit the little knots which these insects produce, discard them or trim 
bff damaged roots and immerse the remainder in hot soap-suds or tobacco 
water. Riley's suggestions as to exterminating Clinton vines quoted and 
commented on. 

Chinch Bugs. (Prairie Farmer, Oct. 18, 1873, v. 44, p. 331.) 

[See 16th Rep. State Ent. Ill., Appendix, p. 43.] 

1874. 

An Address upon Noxious Insects in general, and upon certain Species in par¬ 
ticular. (Trans. Ill. State Hort. Soc., 1873, N. Ser., v. 7, pp. 90-100.) 

The number of injurious species in this country is about five hundred. 
Of these about one hundred are seriously injurious. The latter divided 
into three classes, according to degree of injury. All the remainder may 
t>e placed as fourth class. The hundred species divided and enumerated 
iccording to classes of injury, to the orders which contain them, and to 
the kind and species of plants which they infest. “I admit into the first 
class of noxious insects only those species which are so destructive and so 
generally diffused that, if left to themselves, they would wholly, or at 
least in a great part, prevent the raising of those fruits or other crops 
ipon which they depredate. Of the one hundred selected species, only 
ibout ten would come into the first class, about forty into the second, 
md the remaining fifty into the third class.” 

“Of these one hundred species, twenty-seven are Coleoptera; thirty-five 
ire caterpillars; three belong to the Orthoptera; four to the Hemiptera; 
twelve to the Homdptera, including the leaf-hoppers, and the leaf and 
)ark lice; four to the Hymenoptera; and fifteen to the Diptera or two- 
vinged flies. 

“We; moreover, find that fifty-two, or a little more than half, are injuri¬ 
ous to fruits or fruit trees; twenty-six to vegetables: fourteen to grain; 
Ive are general feeders, and three are injurious to the domestic animals. 

“Of the fifty-two species injurious to fruits, there are injurious to the 
ipple, sixteen; to the pear, five; to the peach, two; to the plum, two; to 
^he quince, one; to the grape, seventeen; to the currant, four; to the 
blackberry, one; to the raspberry, one; and to the strawberry, three. 
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uOf the sixteen species injurious to the apple, four belong to the first 
class, namely, the round-headed borer, the codling moth, the cankerworm, 
and the oyster-shell bark-louse. Four belong to the second class—the flat- 
headed borer, the apple curculio, the tent caterpillar, and the apple root- 
louse. The other eight belong to the third class, besides which there is 
a considerable number of minor noxious insects which come into the 
fourth class. 

“Of the five species more or less injurious to the pear, none are of the 
first class, two are of the second class,—the pear flea-louse [Psylla pi/ri) and 
the lined plant-bug (Phytocoris lineolaris),—and three of the third class. 

“Of the two species injurious to the peach, both are first class; the plum 
and peach curculio (Conotrachelus nenuphar), and the peach-root borer 
[JEgeria exitiosa). 

“Of the two species injurious to the plum, one is of the first class—the 
plum curculio, just mentioned; and the other of the second class—the 
plum-gouger (Anthonomus prunicida). 

“The species injurious to the quince is the quince curculio (Conotrachelus 
cratcegi). This does not probably rank above the third class. Beside this 
the foliage of the quince is sometimes damaged by several kinds of cater¬ 
pillars, which must be placed in the fourth class. 

“Of the seventeen species injurious to the grape, none can be called first 
class in this country. That is to say, there is no species of insect in this 
country which generally and extensively interferes with the raising of 
this fruit. But in Europe, the grape louse (Phylloxera vastatrix) would un¬ 
doubtedly take this rank. Of the seventeen species referred to, scarcely 
more than three can rank as high as the second class. These are the 
steel-blue beetle (Haltica chalybea), the grape leaf-hopper (Tettigonia vitis)r 
and the grape root-louse (Phylloxera vitifolia). The other fourteen, includ¬ 
ing the large sphinx caterpillars, the blue caterpillars of the vine, the 
grape codling, and others, could hardly rank above the third class, though 
with respect to some of them there would probably be a difference of 
opinion even amongst competent judges. 

“Of the four species injurious to the currant, none are of the first class, 
one of the second class, namely, the imported currant saw-fly (Nematus 
trimaculatus), and three of the third class. In particular localities the im¬ 
ported saw-fly has rendered the raising of currants an impossibility, and 
its damages have therefore attained first-class proportions, but the species 
has not become sufficiently diffused to raise it to a primary iank in a 
general enumeration of injurious insects. 

“Of the three species injurious to the strawberry, two may be admitted 
to the second class—the strawberry crown-borer (Analcis frag arm), and the 
strawberry leaf-roller (Anchylopera fragarice); the other species, the straw¬ 
berry black-bug (Coreomelas pulicaria), would fall into the third, or even 
fourth class. 

“Of the insects injurious to the blackberry and the raspberry. I have 
placed but one species as high as the second class in point of injurious 
qualities, and this is the raspberry borer (Saperda [Oberea] tripunctata). 

“We have not time to specify the twenty-six species referred to as being 
injurious to vegetables. We can only say, in passing, that there is no cul¬ 
tivated vegetable, with the exception, perhaps, of the rhubarb, or pie¬ 
plant, which has not its one, at least, and usually its two or three seri¬ 
ously injurious insect depredators. 

“In the selection of one hundred species of insects most detrimental to 
human interests, we have included fourteen as being injurious to grain. 
These are, of course, the most important of all, for the obvious reason 
that we are dependent upon the production of the several kinds of grain 
not only for our bread, but also, in a great measure, for our meat. It is a 
remarkable fact that though many kinds of insects are more or less injurious 
to grain, probably nine tenths of all the damage done is effected by three 
species, which therefore take the first rank in the list of injurious insects. 
These are the chinch bug (Micropus leucopteru,s), the Hessian fly (Cecidomyia 
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destructor), and the wheat midge (Cecidomyia tritici). The others would mostly 
fall into the third and fourth classes, though a few, which are sometimes 
quite injurious to corn and wheat in the granary, might, perhaps, be 
properly regarded as having a second-class importance. 

“General feeders are, first, the white grub: second, the destructive grass¬ 
hopper of the western plains; third, the army worm: fourth, the stalk- 
borer; and fifth, the cutworm, under which general or generic term I 
include a number of closely allied species, all of which are the caterpil¬ 
lars of a family of moths known as the Agrotidav None of these general 
feeders, however, are sufficiently destructive, nor so generally diffused as to 
rank as first class noxious insects; but they may all be properly admitted 
into the second class. 

“Of the insects injurious to domestic animals, we admit but three into 
the selected list of one hundred species, and these are the bot flies, re¬ 
spectively, of the horse, the ox, and the sheep. The bot fly of the sheep 
may, perhaps, be admitted into the second class, but those of the horse 
and ox can not rank above the third class. Indeed, it is an unsettled 
question whether the bot fly of the horse is ever seriously injurious to 
that animal; but it may very properly be admited into the list on account 
of its very curious history, and the uncertainty which still attaches to its 
real influence upon the horse.*’ 

Principal agencies opposed to the spread of insects are climatic influ¬ 
ences, insectivorous birds and animals, parasitic insects, and human instru¬ 
mentality. Insects reviewed at length with reference to these sources of 
opposition are the codling moth, plum and peach curculio, cankerworm, 
oyster-shell bark louse, and Colorado potato beetle. 

The codling moth.—Larva and pupa probably not materially affected by 
meteoric influences; but cold or violent storms at time of egg-laying may 
seriously interfere with this process, and thus cause the well-known varia¬ 
tions in its abundance from year to year. A few pupa?, probably poorlv 
protected, fall a prey to parasitic ichneumons. Its only really efficient 
enemies are the woodpeckers. Great numbers of worms are caught by 
the usual method, that of capturing them under bands, but this fails in 
two respects; they are not captured until after the season’s injury is done, 
and it is not effective if other infested orchards are nearby, without coop¬ 
erative effort, which is difficult to secure. However, its use is strongly 
advised. 

The plum and peach curculio.—If left to himself, he leaves not a single 
plum, and rarely a peach. So far as the plum is concerned we have vir¬ 
tually abandoned the field. As to the peach the conflict is still main¬ 
tained. Perhaps ten dollars per hundred trees is a reasonable estimate of 
the cost of keeping him in check. Natural agencies help but little. Dry 
weather following wet may imprison in the ground the transforming 
larva?, since curculios, previously scarce, sometimes swarm after a warm 
rain; but this can only happen in stiff clayey lands. 

The cankerworm.—Has been steadily on the increase in parts of Northern 
[llinois where it has ruined a number of orchards. When overtaken 
by cold storms of rain or snow they are merely rendered torpid for a time. 
Usually very persistent, but sometimes rapidly disappear. Perhaps due 
to bad weather when larvae are young. Sometimes birds, notably fhe 
3edar bird, eat them largely. 

The oyster-shell bark louse.—This has been on the decline for ten years 
jr more, and is almost completely destroyed south of the 42d parallel- 
the work of its insect enemies. 

The Colorado potato beetle.—The only seriously destructive insect which 
uis come from the west. When unresisted it takes the whole crop. 
Natural enemies have not appreciably checked it, except in a few locali¬ 
ses. Its destruction by hand picking, machinery, and Paris green lias 
>een of the most wholesale character. 

In studying insects, we find that nature always tends to restore her 
ost balances. 
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The Bird Question. (Trans. Ill. State Hort. Soc., 1873, N. Ser.. v. 7, pp. 
311, 319.) 

A comprehensive review of the true relation of birds to horticul¬ 
tural and agricultural interests. Birds are one of the great agen¬ 
cies for keeping insects in check. Almost all land birds subsist, more or 
less, upon insects, and more than half of them chiefly or exclusively. 
Birds grouped as omnivorous, insectivorous, and granivorous. Though 
they present a sufficient antagonism to insects in a state of nature, they 
fail to furnish an adequate check to excessive multiplication due to 
human intervention, in which emergency insect enemies are often very 
useful. Birds and predaceous and parasitic insects, to some extent, 
have distinct fields of operation. Numerous examples given. Parasitism 
on imagos discussed. Birds do not increase excessively, as they lay few 
eggs and may suffer for lack of food in winter, while insects are hiber¬ 
nating. The number of species of birds injuring the horticulturist is 
small. These may be classed as those that are annoying, and those that 
are seriously injurious. Destroying the first class would be wanton 
cruelty. Those of the second class should be diminished but not exter¬ 
minated. 

[Oyster-shell Bark Louse, Strawberry Worm.] (Trans.1 Ill. State Hort. Soc., 
1873, X. Ser., v. 7, p. 319.) 

There is no reason to fear serious damage from the oyster-shell bark 
louse, because of its natural enemies. 

Lime or Paris green are not advisable for the strawberry worm, as it 
works while the berries are on the vines. 

Introduction. (4th Ann. Rep. State Ent., Ill., [fifth of the series,] pp. iii, 
iv. 

Discusses continuation of treatise on elementary entomology in this re¬ 
port. 

Outlines of Entomology. Part First. Coleoptera. (4th Ann. Rep. State Ent., 
Ill., [fifth of the series,] pp. vii. — 199. 

Reprints matter from 3d Report [See '‘Outlines of Entomology. In¬ 
sects in General,”] and treats the Coleoptera of Illinois quite fully as to 
families, genera, and common species, with synopses of tribes, families, 
and most of the genera. 

Insect Eggs from Kansas. (Prairie Farmer, March 28, 1874, v. 45, p. 98.) 

Insect said to be doing much damage in young apple orchards. Sup¬ 
posed eggs are minute hymenopterous larva?. The work described is like 
that of the flat-headed apple-tree borer. 

Golden Tortoise Beetles. (Prairie Farmer. June 13, 1874, v. 45, p. 185.) 
Gassida aurichalcea sent as eating holes in sweet-potato leaves. These 

beetles are usually found on the under side of the leaves, which may be 
syringed with a solution of whale-oil soap, or with weak Paris-green 
water. 

With the Ad Interim Committee.- 
Delaware grape vines in Central Illinois badly eaten by grape vine 

Fidia. while Concords were not seriously injured. The former they ate 
through and through, while on the latter they avoided the woolly 
under surface. They can be jarred or brushed from the vines. Aspidio- 
tus harrisii here almost wholly takes the place of A. conchiformis, many 
trees being covered by them, but seemingly not .seriously injured. 
Yellow-billed cuckoo observed eating tussock moth larva?, shaving off 
with the sharp edge of his bill the hairy covering of the caterpillar be¬ 
fore swallowing it. This bird long known as one of the few that eat 
hairy caterpillars, but manner of eating them not previously recorded. 
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LIST OF DESCRIPTIONS. 

1. Solenopsis debilis, Mayr: worker, p. 10; female, p. 11; male, p. 11. 

2. Myrmica scabrinodis lobicornis, Nyl.: worker, p. 12; female, p. 12; male, p. 12, 
3. Agonoderus pallipes, Fab., imago, p. 14, 
4. Aphodius granarius, Linn., imago, p. 15. 
5. Clivina impressifrons, Lee., Imago, p. 15. 

6. Anthoinyia zece, Riley (The Seed-corn Maggot): larva, p. 17; puparium, p. 18; imago, 
p. 18. 

7. Sciara sp.: egg, p. 20; larva, p. 20; pupa, p. 20; imago (female), p. 20. 

8. Systena tceniata, Say (The Pale-striped Flea-beetle): larva, p. 22; pupa, p. 23; imago, 
p. 23. 

9. Ips fasciatus, Oliv. (The Banded Ips.): larva, p. 26; pupa, p. 27; imago, p. 28. 
10. Elateridae. generic synopsis of larvae, p. 31. 
11. Melanotus, larval characters, p. 32. 
12. Cardiophorus sp., larva, p. 33. 

13. Brasterius elegans. Fab.: larva, p. 35; imago, p, 35. 

14. Agriotes mancus. Say (The Wheat Wireworm): larva, p. 38; pupa, p. 38; imago, p. 39. 
15. Melanotus communis, Gyll.: larva, p. 40; imago, p. 40. 
16. Melanotus iissilis. Say, imago, p. 41. 

17. Melanotus infaustus, Lee., imago, p. 42. 

18. Melanotus cribulosus, Lee. (The Corn Wireworm), larva, p. 43; imago, p. 44. 
19. Asaphes decoloratus. Say: larva, p. 45; imago, p. 47. 
20. Corn Root Lice, table of species, p. 57. 

21. Aphis maidiradicis, Forbes (The Corn Root Aphis): wingless viviparous female, p. 
80; pupa of winged viviparous female, p. 80; winged viviparous female, p. 81; ovi¬ 
parous female, p. 81; egg, p. 81; male, p. 81. 

22. Lasius niger, Linn., and its variety alienus, Forst., worker, p. 85. 

23. Schizoneura panicola, Thos. (The Grass Root Louse): wingless viviparous female, p. 
90; pupa, p. 91; winged viviparous female, p. 92. 

24. Trama erigeronensis, Thos., wingless viviparous female, p. 94. 
25 Forda occidentalis, n. sp.. wingless viviparous female, p. 96. 
26. Tychea brevicornis, n. sp., wingless viviparous female, p. 97. 

27. Geoica squamosa, n. gen. et sp.: genus, p. 101; wingless viviparous female, p. 102; 
. pupa, p. 103; winged viviparous female, p. 103; wingless ovipaious female!?), p. 

104; male (?), p. 104. 

28. lihizobius spicatus, n. sp., (The WToolly Grass Root Louse), wingless viviparous female, 
p. 105. 

29. Dactylopius sorgMelius, Forbes (The Corn Mealy Bag): adult female, p. 107; egg, p. 108. 
30. Genus Cyclocephala, larva, p. 138. 

31. Cyclocephala immaculata, Oliv., larva, p. 138. 
32. Genus Lachnosterna. larva, p. 138. 

33. Lachnosterna fusca, Froh , and inversa, Horn, larvae, p. 138. 
34. Lachnosterna hirticula, Knoch, and rugosa, Mels., .larvae, p. 139. 
35. Lachnosterna gibbosa, Burm., larva, p. 139. 
36. Lachnosterna, key to Illinois species, p. 140. 

37. Allorhina nilida, Linn. (The Green June Beetle), larva, p. 145, 
38. Bacillus rufans, n. sp., p. 151. 

39. Diabi otica 12-puvctata, Oliv. (The Southern Corn Root Worm): egg, p. 152; larva p 
152; pupa, p. 153; imago, p. 153. ’ 

40. Diabrotica longicornis. Say (The Northern Corn Root Worm): larva, p. 162; pupa p 
163; imago, p. 164; egg, p. 165. 
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LETTER OF TRANSMITTAL. 

Office of State Entomologist, 
Champaign, III., Dec. 21, 1892. 

To His Excellency, Joseph W. Eifer, Governor of the State of 
Illinois. 

Sir: I have the honor to transmit herewith my seventh re¬ 
port as State Entomologist of Illinois,—the eighteenth from this 
office,—applying to the years 1891 and 1892. 

I have had for some time the intention to present in my ento¬ 
mological reports a complete monograph of all insect injuries to 
Indian corn, to contain when completed not only an abstract 
of all published knowledge on the subject, but likewise all our 
own unpublished observations accumulated during the past ten 
years^. Believing that I could at present do the agriculture of 
this State no other service approaching this in value, I have 
prepared, as the greater part of this report, a first instalment 
of this treatise, consisting of a discussion of all insects injuring 
the planted seed and the roots of Indian corn. 

Respectfully submitted, 

S. A. Forbes, State Entomologist. 
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GENERAL RECORD FOR 1891 AND 1892. 

The economic entomology of the years 1891 and 1892 has 
presented in Illinois scarcely a single notable feature, all crops 
having been, on the whole, unusually free from insect injury, 
and no very serious danger threatening at any time. 

The most interesting item of our record was the attack on 
young corn made in May and June, 1891, throughout the 
greater part of the State, from extreme Northern Illinois to Bunker 
Hill, but especially in the central and southern counties, bv a 
small black jumping flea-beetle, Chsetocnema pulicaria, pre¬ 
viously wholly insignificant as a corn insect. From five to ten 
or more of these beetles might sometimes be found on a single 
blade of young corn not more than five or six inches high, and 
the damage done was often so great as to give a yellow look 
to the entire field, due to the deadening of the terminal part of 
the leaf beyond the spots affected by the microscopic gnawing of 
these beetles. The injury was magnified by the cold weather of 
the season, during which the corn made very little growth; and 
it practically vanished with the advent of good growing weather. 

The chinch bug, which in 1889 and 1890 had very nearly dis¬ 
appeared as an important factor in the agriculture of this State, 
has begun during the two years just passed again to take the 
upward turn. 

The almost uniformly high temperature of the spring and sum¬ 
mer of 1890 and 1891 in northern and in southern Central Illi¬ 
nois, combined with light rainfall, amounting in some counties 
to little less than continuous drouth, favored its development 
unusually in these sections. 

South of Central Illinois, the region affected in 1891 was a 
belt of counties extending from about the line of the Ohio & 
Mississippi Railroad northward to the latitude of Springfield, 
and local injury seemed likely for some distance north of this. 
In the north, the infested district was a roughly triangular area 
in the northeastern corner of the State, of which Stephenson 
county marks the western angle and Kankakee county the 
southern. The distribution of injury within these limits was, of 
course, extremely variable, as is shown by the following’ exam¬ 
ples of field notes and correspondence for 1891; first for Southern 
Illinois, and then for the northern part of the State. 
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Washington.—Nashville, July 8. “Very destructive to corn in places.’7 
Dec. 7. Bugs generally diffused in limited numbers. Ashley, Dec. 7. Bugs 
generally diffused. Injury to wheat slight; corn more hurt. 

Clinton.—Carlyle, April 8 and 9. Hibernating in rail fences, corn shocks, 
etc. Second year here. Corn and wheat suffered some in 1890. Dec. 11. 
A few bugs. No harm done. 

Marion.—Vernon, July 1. “Leaving wheat for corn. Threaten injury.” 
Salem, Dec. 9. A few bugs in corn. Odin, Sept. 27. In large quantities 
in one field of corn. Dec. 10. Locally abundant. 

Bond.—Greenville, June 27. “Corn alive with them.” Dec. 3. Reported 
present in limited numbers last season. Effects seen mostly on corn; 
some wheat light weight. Smithboro, July 10. “Destroying corn.” Dec. 4. 
Report similar to that at Greenville. Chief injury to corn. 

Montgomery.— Litchfield, May 27. Found bugs in most wheat fields 
along the road for four miles south of town. Wheat damaged most on 
corn ground and in the vicinity of places where corn shocks had stood 
over winter. Eggs abundant; a few young bugs. June 2. Few eggs seen; 
young bugs very numerous. From ten to fifteen per cent, of wheat in 
vicinity where corn shocks stood is ruined. July .18. Chinch bugs very 
abundant in and near woodlands on grav soil. Scarce on black lands 
north of them. Several rows of corn killed in many fields adjoining small 
grains. Scattered traces of insect disease, but not sufficient to promise 
any important aid. Sept. 23. Bugs collected in corn fields. Every field 
entered contained bugs enough to excite apprehension for next year. 

Shelby.—Herrick, Aug. 24. Second brood of chinch bugs will seriously 
damage corn; many stalks completely covered. Shelbyville, Nov. 15. Bugs 
present in considerable numbers. Injuries mostly confined to corn. 

Christian.— Morrisonville, July 4. “Leaving wheat for corn. Threaten 
great damage.” Taylorville, Nov. 17. General diffusion of bugs reported. 
Some wheat reduced to light weight; corn next wheat fields injured. 

Macon.—Blue Mound, May 25. Corn and wheat infested by chinch bugs. 
June 27. Bugs of all ages, mostly young, present. A quart can nearly 
full of them sent to the office. 

In addition to the above list, a general diffusion of chinch 
bugs was also reported, at this time, with little or no injury, 
from the counties of Brown, Champaign, Coles, Macon, Sanga¬ 
mon, Effingham, Macoupin, St. Clair, Jefferson, Wayne, Clark, 
Lawrence, Edwards, White, Hamilton, Randolph, Pope, and 
Johnson. 

St. Clair, Washington, Clinton, and Montgomery counties re¬ 
ported the bugs as being present in small numbers in 1890 also. 
A noticeable feature of the injury to wheat in this part of the 
State is that it suffered greater damage in the immediate vicin¬ 
ity of corn shocks, where the shocks were permitted to remain 
over winter. 

In northern Illinois trips of investigation made late in 1891 
showed the bugs to have been destructive locally in some nine 
counties for two years, and in a few places for three. Spring 
wheat, rye, and barley have afforded them the most acceptable 
breeding places. Destruction of these grains in areas varying 
from a fraction of an acre up to two, three, or more, acres was 
common all through the infested region; and spring wheat was 
frequently light in weight because of the attacks of the bugs. 
Oats were quite generally infested, but did not suffer so severely 
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as the other small grains, only now and then a small area 
showing noticeable injury. Corn next to spring wheat, rye, or 
barley, suffered considerable damage, several rows next such fields 
often being almost wholly worthless. Fields at a distance from 
the small grains contained bugs in limited numbers scattered all 
through them, but were not commonly damaged noticeably. 
The situation in these northern counties in the summer and fall 
of 1891 is shown more specifically in the following brief abstracts 
of field notes and correspondence: 

McHenry.—Marengo, Oct. 35. Second year of appearance. Great dam¬ 
age to rye, oats, and corn; some rye and corn not harvested. Woodstock, 
Oct. 16. Abundant all over the county. Wheat, corn, and barley attacked; 
corn not much hurt. Damage greater than last year. 

Boone.—Belvidere, Oct. 15. Bugs reported five miles from town, where 
rye was being plowed up because of them. 

Winnebago.—Bockford, Oct. 17. Abundant all through this region. Rye 
not much harmed; barley severely attacked; wheat and corn attacked vari¬ 
ously. One crop of corn reported not worth gathering; another piece was 
half destroyed; and one field of seven acres of wheat yielded fifteen bushels 
gross. Pecatonica, Oct. 18. The bugs are in corn nearly a mile from the 
nearest stubble. Twenty acres of corn two miles north of town quite 
spoiled by bugs coming out of rye.', 

Stephenson.— Bidott, Oct. 39. Bugs passed from rye to corn, doing no 
very marked damage to either. On bottom-land found bugs on corn with 
no stubble near. Lena, Oct. 20. Bugs generally present, but little com¬ 
plaint of injury. One farmer reports bugs in wheat, going thence into 
corn and damaging it seriously. Warren, Oct. 20. Traces of chinch bugs 
only. 

Kane.—Hampshire, Oct. 14. Chinch bugs appeared here two years ago: 
last year in greater numbers than the year before. This year, barley, 
wheat, and corn damaged. Wm. Warrington had three acres of wheat de¬ 
stroyed, and H. Gilkerson had fifteen acres of wheat injured and three 
acres of corn destroyed. A neighbor of his had three or four acres of 
spring wheat and two or three acres of corn destroyed. 

DeKalb.—New Lebanon, June 2. “Abundant in wheat and barley.” Genoa, 
Oct. 15. Chinch bugs reported in wheat, Hungarian, and corn. They are 
also found in the vicinity of Sycamore. Shabbona, Oct. 20. Chinch bugs 
common in corn. Somewhat injurious. 

Ogle.—Davis Junction, Oct. 14. Traces of bugs all along the road from 
here to Stillman’s Valley. Stillman's Valley, Oct. 14. A few rows of corn 
next rye and spring wheat injured. Paine's Point, Oct. 15. Bugs went 
from rye into corn ; both damaged some. Barley injured also, one acre of 
corn destroyed, and seven acres badly damaged. Oregon, Oct. 15. Five 
acres of corn east of town reported destroyed. Ghana, Oct. 15. Bugs gen¬ 
erally diffused between here and Paine’s Point. Two or three acres of 
corn destroyed by bugs coming from rye. Forreston, Oct. 15. Bugs were 
flying thickly about this time last year. Hibernated abundantly in woods. 
Rye, barley, spring wheat, and corn hurt about as badly last year as this. 
North of town ten acres of rye was so badly damaged as to be plowed up. 
Five acres of corn badly damaged ; much rye, barley, and spring wheat cut 
before it ripened to save it from the bugs. Reports from Mt. Morris, 
Baileyville, and Bochelle show the bugs to be generally distributed over the 
county. 

Whiteside.—Sterling, Oct. 21. Chinch bugs few, no important damage. 

Warning of possible danger impending was widely distributed 
by me through the bulletins of the State Agricultural Experi- 

—B 
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ment Station m February, 1892,* accompanied by a brief pro¬ 
gram of general defence. In the northern part of the State, the 
presence of insect diseases, especially of the one known as the 
‘‘white fungus’' of the chinch bug, was repeatedly noticed by us 
in the fall of 1891 and the spring of 1892, but only where local 
rains gave it an opportunity for development. In Southern Illi¬ 
nois, however, nothing of the kind was found. Singularlv in 
accord with these observations, the chinch bug in Northern Illi¬ 
nois multiplied less rapidly in 1892 than in the southern parti 
of the State, but from both sections numerous calls came to 
the office for assistance and advice, usually in the form of re¬ 
quests for infected material with which to start “the chinch bug 
disease.” Although convinced by my previous observations of 
these diseases and by laboratory and field experiments, con¬ 
ducted by us but not yet reported, that there was under the 
circumstances existing, very little probability of a valuable out¬ 
come to these experiments, I did what I could to supplv the 
spontaneous demand by making artificial cultures and sending 
out both spores and infected insects. Every such sending was, 
however, accompanied with a warning intended to prevent the 
recipient from taking the experiment too seriously, believing, as 
I did, that harm was likely to result from a dependence upon 
this still problematical method to the neglect of older and more 
laborious and costly precautions. 

Another extraordinary occurrence in a minor field was the 
appearance in extreme Northern Illinois of two forest cater¬ 

pillars almost unknown to the economic entomology of the 
State, which occurred in the summer and fall of 1892 upon the 
oak and hickory in such numbers as to completely defoliate 
these trees over large areas. Mv attention was especially called 
to them by correspondents in Freeport, Rockford, and Argyle, 
and an assistant was sent from the office to investigate the out¬ 
break. The caterpillars responsible for the injury were Edema 
albifrons and Halesidota caryse. The same injury, due to the 
same insects, spread widely northward into Wisconsin, but was 
not heard of by us south of the latitude of Chicago. 

An interesting investigation of injuries to books and papers 
by white ants was made in the winter and spring of 1892, in 
response to a request from the State Department at Springfield. 
Several rooms in the basement of the State House were found 
infested; cases in w ich books and documents were stored were 
hollowed out by these ants; and in many instances considerable 
injurv had been done to the contents of the cases. 

Matters of minor interest and importance were the appearance 
of small outbreaks of the army worm in Central Illinois; the 
occurrence of the meal moth (Pyralis farinalis) in potatoes; 
the extraordinary abundance in Cook county, for two or three 
years, of the cecropia moth, the larva of which does some 
damage in nurseries by defoliating young apple trees; the ex- 

The Chinch Bug in Illinois, 1831-1892. Bull. Agr. Exper. Station No. 19 (Feb., 1892), p. 4t 
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cessive abundance during both years covered by this report of 
an injurious grass insect, Crambus camureflus, which did 
noticeable damage to lawns; and the first report of the arrival 
in the State of the notorious horn-fly, which since its advent 
from Europe had been confined to eastern localities. 

The clover seed midge (Cecidomyia leguminicola), was found 
abundant in 1891 and 1892 throughout the northern half of 
the State, from Ogle county to Champaign, and it is very 
probably still more widely distributed. 

Specimens of a large flea-beetle, Bisonvcha pennsvlvanica, 
sent me from Griggsville, in Pike county, with the information 
that they were injurious to apples, were confined under a bell 

■ jar with „cut pieces of apple, upon which they fed very freely. 
They were, however, proven by experiment to be entirely unable 
to bite through the skin of uninjured fruit. In the numbers 
in which they were found at Griggsville, hibernating in the 

I &ppls orchard under bark, and especially under bands used as 
traps for the codling moth, they might easily do considerable 
injury by gnawing and hollowing out specked" apples upon the 
trees. 
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INTRODUCTORY. 

For the past ten years the economic entomology of the corn 
plant has been made a leading subject of investigation in this 
State by the official entomologist, and in the course of these 
original studies a large mass of published matter has been scanned 
and summarized. The present report has been prepared in the 
hope (1) of finally bringing to bear on the practice of the corn 
farmer in Illinois all the entomological matter that ought to 
affect his procedure, and (2) of so massing and condensing the 
data from which practical and theoretical conclusions are to be 
drawn as to make it unnecessary for the investigating entomol¬ 
ogist to cover the same ground again. 

To the first end I have prepared descriptions and classifica¬ 
tions of insect injuries to corn which I venture to hope will be 
found intelligible and practically useful to the actual tiller of the 
soil as well as to the economic entomologist; and secondly, I 
have incorporated with this, for the especial benefit of the ento¬ 
mologist, more detailed and thoroughgoing discussions of the 
insects themselves and of their life histories, habits, and injuries, 
together with descriptions of the species in all stages as yet 
recognized. This report is thus written from both the agricul¬ 
tural and the entomological standpoints. 

The corn insects now recognized as in some way and to some 
extent injurious to some part of the plant number 214 species, 
of which 18 are known to infest the seed, 27 the root and the 
subterranean part of the stalk, 76 the stalk above ground, 118 
the leaf, 19 the blossom,—that is the tassel and the silk,—42 the 
ear in the field, 2 the stacked fodder, and 24 the corn in store, 
either whole or ground. The greater part of this long list, which 
is doubtless by no means really complete, is composed of those 
whose injuries are now so slight or rare as to constitute a pos¬ 
sible menace rather than to cause a serious loss; but the history 
of economic entomology, and even of the entomology of this one 
plant, teaches us that we can rarely tell in advance what to ex¬ 
pect of any possibly injurious species. In fact, some of the in¬ 
sect enemies of corn now most destructive were not many years 
ago almost unknown even to the entomologist—the northern 
corn root worm and the corn root aphis, for example. 

The principal insect species infesting this plant are the seed- 
corn maggot and the wireworms, attacking the seed ; these latter 
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insects, the white grubs, the corn root worms, and the root aphis, 
affecting the roots; the cut-worms and root web-worms, the 
army worm, the stalk-borer, the corn worm, the bill bugs, the 
chinch bug, the corn flea-beetle, and the grasshoppers, injuring 
stalk and leaf; the corn worm, the corn root worms, and the 
grasshoppers, eating the flower structures and the ear; and the 
meal-moth and the weevils devouring the kernel in the granary 
or the meal in the bin. Of these, by far the worst at present 
are the wireworms, the corn root worms, the white grubs, the 
root lice, the cutworms, the chinch bug, the grasshoppers, and 
the army worm. 

These major injuries have naturally received here the greatest 
share of attention, but a discussion of the minor and insignifi¬ 
cant injuries which at first blush seem to have little or no agri¬ 
cultural importance, will nevertheless be of practical utility as 
indicating the probabilities with reference to the amount of in¬ 
jury to be anticipated when these minor attacks are noticed. 

For convenience of treatment, the general subject of insect in¬ 
juries to corn will be divided, in discussion, into those to the 
seed, the root, the stalk, the leaf, the blossom, the ear, and the 
stored grain, whole and ground. 

The most serious ordinary injuries to corn, those which the 
plant is least able to sustain, are injuries to the seed and 
root, particularly those occurring early in the year; but they 
are, fortunately, those against which precautionary or preventive 
measures may be most readily taken, and with the best effect, 

GENERAL INDICATIONS OF INJURY. 
I 

Before beginning a description of injuries to each part of the 
plant, a few practical hints may be given which will aid to a 
recognition of insect attack from the general aspect of the field 
or from the appearance of the entire plant. 

1. If corn largely fails to appear in due time after planting, 
the farmer need not content himself with a surmise that his 
seed was poor or that the weather has been unfavorable, but 
should examine the seed itself for evidence of the work of one 
of several insects (wireworms, seed-corn maggots, grass mag¬ 
gots, etc.) attacking it in the earth. 

2. If the young plants make an unequal start, some hills ap¬ 
pearing earlier and growing more thriftily than others at the 
very first, the roots should be searched for the corn root louse; 
and even those hills should be examined in which the corn has 
not yet come up, as this louse sometimes infests the sprouting 
plant before it appears above ground. 

3. The abundant occurrence of ants in the corn field, sinking 
their burrows among the stalks of the hill, is evidence of the 
presence of the corn root louse in their company. 



4. If the growth of the corn is arrested or retarded in patches 
throughout the field, the leaves turning first yellow and then 
red, it is likely that the roots are infested by the same root 
louse, to be discovered by carefully digging up the hill and 
picking or gently shaking off the earth to expose the roots at 
their origin. If no insect enemy is found, the difficulty is quite 
likely to be due to a lungus attack known as the root blight 
of the corn, a discussion of which does not come within the 
scope of this article. [See page 54, b.] 

5. If single stalks or entire hills are killed or withered when 
a foot high or less, search should be made among the roots 
and on the stalk below the surface for the wirewonns and the 
white grubs. 

6. If the corn falls readily in a windy storm and does not 
afterward rise, and if it may be pulled up easily after the ear 
has begun to form, it is probable that the roots are infested by 
the corn root worms or that they have been eaten by white 
grubs. 

7. If the plant remains green too long, maturing slowly, and 
if the field contains many sterile stalks or soft, imperfect nub¬ 
bins, it is likely that the common corn root worm, in some of 
its stages, will be found in or among the roots if search be 
made before September 1. If large numbers of grass-green beetles 
one fifth of an inch in length (about the size of a common red 
lady bug) are seen on the silks and tassels of the corn, or feed¬ 
ing" upon the fallen pollen collected at the bases of the leaves, 
or upon the blossoms of ragweed or other flowering plants in 
the field, the crop has suffered from an attack of the corn root 
worm, of which these beetles are the adult, and the ground 
should be planted to some other crop the following year. 

8. A deformed and unequal growth of the foliage, especially 
of that unfolding from the roll of leaves at the growing tip of 
the plant, with more or less irregular and ragged injury, when 
the corn is from one to two feet high, is often due to an at¬ 
tack by the first generation of the corn worm, the second gener¬ 
ation of which burrows in the kernels of the ear of corn during 
late summer and early fall. 

9. On the other hand, the presence of elongate holes, placed 
side by side in an orderly manner, in short rows extending 
across the well-opened leaf, is commonly the mark of an injury 
done when the corn was smaller by the corn bill bugs, several 
species of which will be described when injuries to the leaf are 
under discussion. 

10. An irregular eating away of the leaves of young corn, 
and a similarly irregular gnawing of the stalk near the ground 
when the plant is but a foot in height, should lead to an ex¬ 
amination of the earth about the base of the hill. If fine par¬ 
ticles and small lumps of earth are found more or less closely 
webbed together in a mass approximating the size of a hickory 
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nut, some one or more of the species of root web-worms are 
doubtless at work in the field. 

11. The cutting of the young corn at or below the surface of 
the ground is an injury too well known as the work of the cut¬ 
worms to require more than bare mention here. 

12. The appearance in the side of the stalk of a hole about 
the size of a straw, with a brown moist powder exuding, is 
evidence of the presence of the stalk-borer, an insect which often 
does a great and practically irremediable damage to young corn 
m early spring, especially in low grounds, by burrowing the 
stalk, pushing more or less of its excrement out at the mouth 
of its burrow. 

1*3. A similar, equally evident burrowing of the ear, the ex¬ 
crement from which escapes by a hole through the green husks 
or becomes mixed through the silks at the'tip of the ear, be¬ 
trays the presence of the corn worm already mentioned under 8. 

11. The eating away of the blade of the leaf in late summer 
and autumn so as to make large irregular holes, which may 
multiply and increase in size until they finally leave only the 
stripped midrib and the bare stalk—the injury being commonly 
vei v much worst along the edges of the field—is commonly due 
to grasshoppers. 

the corn crib or granary the commonest serious mis- 
cmei m the peppering of the kernel with little round holes, each 
the diameter of the head of a pin, the first suspicion of which will 
frequently be aroused by the appearance of fine particles of 
meal sifting down somewhere within sight. The insect most 
likely to be responsible for this mischief is the corn moth; but 
various weevil species may also be involved. 
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INJURIES TO THE CORN PLANT 
AND ITS PRODUCTS. 

CLASSIFICATION OF INJURIES. 

A. Injuries to the seed in the earth. 

B. Injuries to the roots. 

C. Injuries to the stalk. 

D. Injuries to the leaves. 

E. Injuries to the tassel and the silk. 

F. Injuries to the ear in the field. 

G. Injuries to dry fodder. 

H. Injuries to stored corn and meal. 

A. Injuries to the seed in the earth.* 

Seed corn in the earth may be destroyed by being devoured at 
once, kernel by kernel; by being bored through from side to side; 
by being penetrated at some point and hollowed out in a way 
to leave an empty shell; or by being eaten away gradually 
from without. It need hardly be said that injuries of the first 
class are unknown to entomology, birds and mammals being the 
only corn-field pests which are capable of them. 

A kernel which has been smoothly perforated by a cylindrical 
channel has probably been visited by a wireworm—a slender, 
cylindrical or flattish, smooth, brown or brownish white, six¬ 
legged larva, likely to be found still working on the seed, the 
roots, or the underground part of the stalk. 

One which shows a round or oval hole at the surface, with no 
exit, will probably be found to contain either the seed-corn 
maggot—a white, soft, worm-like larva, without legs or distinct 
head, blunt at one end and pointed at the other—or the black¬ 
headed grass maggot—also a small footless white worm, but 
distinguished by its shining black head. 

* For Injuries to the Roots, see p. 52. 
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If the grain has been gnawed away from without, the injury 
will commonly have begun with the germ or the softer part of 
the kernel about it, and the insect responsible will frequently be 
found more or less completely imbedded in the cavity which it 
has excavated. It may, in this case, be either one of the wire- 
worms, as already mentioned; a small red or yellowish ant; or 
one of at least three species of small hard-slieiled beetles. 

If the damage has been done by ants, mealy particles are 
likely to be strewn through the dirt, as these insects do not 
devour the substance of the grain, but tear it to pieces merely 
to lick up the fluids it contains; but injuries due to the various 
beetles referred to do not differ in a way to suggest the species 
responsible. 

SYNOPSIS OF INJURIES TO SEED IN THE EARTH, AND 

ORDER OF DISCUSSION. 

1. Injuries by ants (Myrmicidse), which hollow out the kernel, 
commonly scattering the meal through the dirt. Page 9. 

Solenopsis debilis. (Plate II., Fig. 2.) Page 9. 

Myr mica scabrinodis lobicornis. (Plate I., and Plate II., 
Fig. 1.) Page 11. 

2. Injuries by small beetles, which gnaw the kernel from with¬ 
out, commonly beginning at the germ. Page 12. 

Agonoderus pallipes. (Plate II., Fig. 3.) Page 12. 

Aphodius granarius. (Plate II., Fig. 4.) Page 14. 

Clivina impressifrons. (Plate II., Fig. 5.) Page 15. 

3. Injuries by footless maggots, which bury themselves in the 
seed. Page 16. 

Anthomyia zese (Seed-corn Maggot). (Plate II., Fig. 6 
and 7; and Plate IIP, Fig. 1 and 2.) Page 16. 

Sciara sp. (Black-headed Grass Maggot). (Plate III., Fig. 
3-7.) Page 19. 

4. Injuries by six-legged larvoe, which gnaw or bore through the 
kernel. Page 21. 

Systena taeniata (Pale-striped Flea-beetle). (Plate III.? 
Fig. 8; and Plate IV., Fig. 1 and 2.) Page 21. 

Ips fasciatus (The Banded Ips). (Plate IV., Fig. 3-5.) 
Page 23. 

Wireworms: Pages 28, 47, 48. 

Cardiophorus sp. (Plate IV., Fig. 6.) Page 32. 

Drasterius elegans. (Plate V., Fig. 1-3.) Page 34. 

Agriotes mancus (The Wheat Wireworm). (Plate V., 
Fig. 4-6.) Page 36. 

Agriotes pubescens. (Plate VI., Fig. 1.) Page 39. 

Melanotus communis. (Plate VI., Fig. 3-5.) Page 39. 
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Melanotus fissilis. (Plate VI., Fig. 2.) Page 41. 

Melanotus infaustus. Page 42. 

MeJanotus cribulosus (The Corn Wireworm). (Plate VI., 
Fig. 6-8; and Plate VII., Fig. 1.) Page 42. 

Asaphes decoloratus. (Plate VII., Fig. 2-4.) Page 45. 

DETAILED DISCUSSION OF INJURIES TO THE SEED. 
4 

1. Injuries by ants (Myrmicidse), which hollow out the kernel, 
commonly scattering the meal through the dirt. 

Injuries to corn by ants are of two kinds; one indirect but 
serious; the other direct, but of little importance because quite 
rare. The former will be treated in connection with insects af¬ 
fecting the root, since it is by rearing, transporting, and foster¬ 
ing the root lice of corn that ants are most injurious; and the 
latter is given here in its place as an injury to the seed in the 
earth. 

Occasionally in searching for the causes of the failure of corn 
to germinate, or to grow thriftily after making its appearance, 
a kernel may be found wholly or partly hollowed out, the mealy 
interior being not devoured, but scattered about, in the earth, 
while the cuticle or outer shell of the seed remains but little dis¬ 
turbed. The agents of this small mischief will frequently be 
found still buried in the cavities they have excavated—most com¬ 
monly ants of a minute pale yellow species, a little more than 
a sixteenth of an inch in length, and very similar in size and 
general appearance to the minute “red ant’’ which often infests 
the pantry. This injury to corn requires no treatment so far as 
is now known, and, indeed, admits of none; but consistently 
with the plan of this treatise, which is intended not only to 
summarize existing knowledge but still more to serve as a basis 
for future investigation, the two species thus far connected by 
us with this injury to corn are here briefly treated. 

Solenopsis debilis, Mayr. “ 

(Plate IT., Fig. 2.) 

This ant is but little known, either to farmers or entomolo¬ 
gists, having, in fact, not been discriminated as a species until 
1886, in which year it was described by Mayrjp of Vienna, from 
specimens sent him from North America. His description, with 
the appended remarks, is the only definite mention of it which 
I have found in the literature of entomology, with the exception 
of my own reference (under the name of S. fngax) to its injuries 
to strawberries and kernels of corn in the earth in the Thirteenth 

T Die Formiciden der Vereiniqten Staafen von Nord-america in VerhandLungen der 
k. k. zool-botan. G-esellschaft in Wim. XXXVI (188ti), p. IGl. 
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Report of the State Entomologist of Illinois, published in 1884 
(p. 112). It is, however, probable that a reference under the 
same name made in 1889 by Mr. F. M. Webster* to injuries to 
corn by ants in Indiana should really be applied to this species. 

Mavr reports the species from the District of Columbia, New 
Jersey, and Virginia, under stones and in a stump under ground, 
and from Texas and New York. Winged males and females ap¬ 
pear in July and August. 

It was first found by us June 1-12, 1883, at Normal, Illinois, 
abundant in many fields of corn, both new and old, and after¬ 
wards May 14-24, 1886, infesting seed corn in the fields at 
Champaign. In the corn field these ants were usually collected 
about the kernels in the earth, and frequently more or less 
hidden in little cavities excavated in the softened grain. May 
19, 1887, they were very abundant in a field of corn on sod in 
Champaign county, eating out the planted kernels. In autumn 
the same species has been detected by us indulging a similar 
appetite, but in a way to do no harm. September 11-21, 1893, 
it was found feeding on and within kernels of corn at the tips 
of ears, which had evidently been injured previously by crickets 
and grasshoppers. The solid substance of the grain is not act¬ 
ually eaten bv these ants,—a fact which I demonstrated by dis¬ 
section of the ants—but it is simply gnawed away, doubtless 
for the sake of the sweetish and oily fluids of the softened ker¬ 
nels. If plants start from seeds thus injured, they are shorter 
than others adjacent, and have a stunted, weak appearance. 

This species has also been several times noticed by us in Sep¬ 
tember in attendance upon the root louse of corn, Aphis maidi- 
radicis, sharing with two other species of ants the cares and 
benefits of this association. It occurs more frequently, accord¬ 
ing to our observations, at this season of the year, with the 
corn root lice infesting purslane than with those upon the corn 
itself. 

Description.—This species of ant, and also the one following, 
belong to the family Myrmicidae, in which there are two nodes 
or thickened joints in the peduncle of the abdomen instead of a 
single node or scale-like joint, as in the large family of Formi- 
cidae. Solenopsis is readily distinguishable by its peculiar 
antennm, terminating, except in the male, in an enlarged club 
consisting of but two joints, the outer greatly elongate. 

The worker, which is the commonest form, is very small, about 
1.5 to 1.8 mm. in length, yellow or brownish yellow, the mar¬ 
gins of the abdominal segments paler. The antennae are ten- 
jointed, and between them are two longitudinal carinae which 
end in front in two small teeth. The metathorax is not armed 
with spines behind. The second joint of the peduncle of the 
abdomen is distinctly broader than the node of the first, and 
also much broader in front than behind. 

* “Insect Life,” Vol. II., p. 257. 



The female is 4 2 to 4.8 mm. in length. General color reddish 
yellow, the mandibles, head, thorax above, and abdomen, except¬ 
ing margins of segments, yellow-brown. Antennse as in worker, 
but with eleven joints. Frontal carinae as in worker, ending in 
two teeth. Metathorax without spines behind. Second joint of 
abdominal peduncle somewhat broader than first, and twice as 
broad as long. Abdomen polished. Wings hyaline, with pale 
veins and stigma. 

The male is 3.5 to 3.6 mm. long, shining dark brown, head 
black-brown; mandibles, antennae, and legs yellow. The antennae 
have a short scape and no distinct club; third joint about one and 
a third times as long as thick. Metathorax entirely unarmed. 
Wings hyaline. 

Myrmica scabrinodis lobicornis, Nyl.* 
(Plate I.; and Plate II., Fig. 1.) 

On the strength of a single observation, made in 1887,1 
mention here a second species of ant as injurious to seed corn 
in the ground, more commonly known, however, to economic 
entomologists because of its association with injurious plant 
lice. This is one of the most abundant of our smaller species, 
occurring very commonly in the food of the smaller insectivor¬ 
ous birds. It may be at once distinguished from our other 
very abundant ants by the fact that, like the other members of 
its family, the stem or peduncle of the abdomen has two dis¬ 
tinct, rounded joints instead of one, and by the presence of two 
conspicuous stout spines or thorns projecting backward from the 
posterior upper part of the thorax, which is itself finely lined 
and grooved longitudinally. 

This species extends around the world in the northern hemi¬ 
sphere, and it is scattered in North America from ocean to 
ocean. Its habits in Europe, as reported by Dr. Auguste Forel,f 
are notably different from those of the same variety in Illinois. 
There it is subalpine in range, and breeds in July and August; 
while with us it is universally distributed, and the sexes appear 
in September and October. 

In Champaign, Ill., May 13, 1887, about a dozen workers of 
this ant were seen tearing off fragments from a kernel of sprouted 
corn just below the surface of the soil, disposing of them much 
as does the species mentioned above. Many other grains were 
found in different parts of the same field similarly injured, being 
sometimes, indeed, completely excavated. The abundance of 
this species and the obscurity of the injury suggest that it may 
do greater mischief than would appear from this statement. 

This species, like the preceding, feeds in fall upon kernels of 
corn at the tip of the ear in the field, most frequently following 
injuries by other insects, but certainly sometimes hollowing out 
the grain without their aid. 

\Les Fourmis de la Suisse. 
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Its relations to the corn plant louse will be described in an¬ 
other article. 

Description —This is a rather large ant, the worker (Plate II., 
Fig. 1) being about three sixteenths of an inch in length, red¬ 
dish in color, tinted above with brownish, or even blackish, 
especially on the head and abdomen, the legs a little paler. The 
body is deeply ridged and grooved lengthwise, excepting the abdo¬ 
men, which is smooth and polished. Long hairs are scattered 
sparsely over the body. The long first joint of the antenna is bent 
nearly at right angles neav the base, arid sharply pointed on the 
outer side of the angle. The club at the end of the antenna is 
formed of three large joints. The thighs are thick, and the spurs 
at the end of the tibiae have a row of slender teeth on each side. 
There are two spines projecting backwards from the thorax. The 
males (Plate I., Fig. 2) and females (Plate I., Fig. 1) are winged, a 
little larger than the workers, and are similar in size and gen¬ 
eral appearance. The males are the darker and the more slen¬ 
der, especially as to the abdomen; the ridges on the thorax are 
also smoother, and run in various directions; and the spines on 
the thorax are very short and thick. In the wings the large cell 
adjoining the stigma is invaded from the middle of its further 
side by the stump of a vein. 

The sexes were noticed swarming September 14, 1893, after a 
rain following upon a long period' of drouth. September 21 a 
nest was found at the foot of a stalk of corn (on which were 
aerial corn lice attended by this ant), this nest containing eggs, 
larvae of several sizes, pupae, and worker ants, in a chamber 
about half an inch high and three quarters of an inch in hori¬ 
zontal diameter, placed no more than three and a half inches 
below the surface of the ground. 

2. Injuries by small beetles* which gnaw away the kernel from 
without, commonly beginning at the germ. 

Three common beetles have been detected by us and reported 
by others as engaged in a somewhat noticeable injury to seed 
corn in the earth, two of them among the most abundant of 
our Illinois insects, and the ‘third also common, but too small 
to be noticed frequently by the ordinary observer. 

Agonoderus pallipes, Fab. 

(Plate II.. Fig. 3.) 

This oblong, pale brown beetle, with a blackish cloud on the 
back, is a species of common notoriety (although it has never 
received an English name) because of its annoying abundance 

Beetles commonly have four wings, the front pair of which are usually hard, thick, 
and opaque, fitting more or less closely upon the hinder Dart of the body above, and simi¬ 
lar m appearance to the rest of the upper surface. Beneath these, and next to the body, 
may be found the membranous hind wings, generally entirely concealed except during 
flight. I he segment bearing the hind legs is fixedly attached to the hind body, but by a 
movable articulation. They also have a biting mouth furnished with two pairs of jaws. 
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at lights in early spring. Hibernating as an adult, it leaves its 
winter quarters with the first warm sunny days, and flies abroad 
at night in counties^ myriads. Shortly afterwards the eggs are 
laid in the earth, and a new generation comes forth abundantly 
in June and July. The adults themselves may be found, how¬ 
ever, throughout the year. It is possible that more than one 
generation occurs in a season. We have noticed, in fact, a dis¬ 
agreeable abundance of these beetles at lights on warm Septem¬ 
ber evenings. The species ranges throughout all, or the greater 
part, of the United States and Canada. 

It was first made known to me as injurious to seed corn in 
the ground by a note from Mr. Thomas Huber, of Illinois City, 
Rock Island county, dated June 4, 1883, and accompanied by 
a specimen of the beetle “found in seed corn, buried in the 
kernel, eating the germ and part of the inside.” In Bulletin No. 
12 of the U. S. Department of Agriculture, Division of Entomol¬ 
ogy (p. 44), Professor Riley reports the receipt of this beetle 
during the summer of 1885, with the information that it was 
injuring young corn by gnawing into the seed and by eating the 
sprouting roots. One of these observations was confirmed by 
the sending of a specimen together with an injured grain. The 
exact amount of damage was not stated, but it was said to be 
quite extensive. Even before these observations I had myself 
detected this beetle injuring the roots of corn to some small ex¬ 
tent;* a point determined by the dissection of specimens taken 
in corn fields, among the roots. Nearly half the food of these 
dissected specimens, however, consisted of fragments of chinch 
bugs, and other insect remains, The character and amount of 
this injury to corn have not heretofore been such as to call for 
protective treatment, but if the beetle should become sufficiently 
destructive to make such measures profitable, it is likely that 
“a satisfactory remedy will be found in soaking all seed corn for 
a short time before planting in some arsenical solution, such as 
Paris green or London purple, in water. Such a course will not 
injure the germinative quality of the seed, and will probably re¬ 
sult in the death of all beetles which attempt to gnaw the seed.”t 

This species was described by Eabricius in 17921, but its eco¬ 
nomic record did not begin till 1882, when, in treating of the 
food relations of predaceous beetles in my “Twelfth Report of 
the State Entomologist” (p. Ill), I discussed its food under the 
name of Agonoderus comma. In May, 1883, I also treated the 
food of the species in an article on the “Food Relations of the 
Carabidae and Coccinellidse”§. Professor Riley, in Bulletin 12 of 
the U. S. Department of Agriculture, Division of Entomology 
(1886, p. 44), records an injury to seed corn by this beetle, 

* Twelfth Report State Entomologist of Illinois, p. 43. 
t Bulletin. No. 12, U. S. Department of Agriculture, Division of Entomology, p. 45. 
t Ent. Syst. I., p. 159. 

S Bull. Ill. State Lab. Nat. Hist., Vol. I, No. 6 (1883), pp. 43, 50. 
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and figures the beetle and a grain of injured corn. He had pre¬ 
viously published the same observation in the ‘‘Daily Gate Citv” 
of Keokuk, Iowa, for June 28, 1885. 

Description—Length, 6-8 mm., about three times as long as 
wide, a little depressed. Color black, shining, extensively marked 
with brownish or reddish yellow; legs, palpi, and base‘of anten¬ 
na pale brownish yellow. Head entirely black, thorax and 
wmg covers widely margined with brownish yellow, the win«- 

covers also narrowly margined on the inner edge, and often in 
bont. Disk of prothorax often more or less brownish vellow. 
Beneath black, the prothorax and tip of abdomen more or 
less brownish or yellowish. Mentum not toothed at middle 
antennae with two basal joints smooth. Prothorax a little 
broadei than long, much narrowed behind, hind angles rounded 
adjacent impressions feeble and punctate. Wing covers with 
distinct scutellar stria, a siDgle hair-bearing puncture on the 
inner edge of the third interval behind the middle. 

Aphodius granarius, Linn.* 

(Plate II.. Fig. 4.) 

The fact that a common small shining black dung beetle very 
abundant m stable manure, where it feeds in part on particles 
o undigested giain, may under favoring conditions transfer its 
attentions to f-eed corn in the hill, gives occasion for brief men¬ 
tion or this insect here. 

Our only knowledge of this injury comes from Professor C. H. 
hernald of the Massachusetts Agricultural College,! who received 
spec-miens of this beetle from Lancaster, Massachusetts, with 
the statement that they had been found destroying seed corn in 
the ground before it sprouted. 

• s&ys, “has long been known in America, hav¬ 
ing found its way here many years ago from Europe, its native 
country. The different species of Aphodius, while in the larva 
state feed in stable manure, and if this be used as a fertilizer in 
the hills these insects will emerge at the very place where they 
can do great damage. They are also liable to attack the vari- 
°4USU , inc*s °f se^d grain which have been sown on lands where 
stable manure is used. In this case, however, the loss is not so 
noticeable, since the destruction of a few kernels of wheat 
usually provokes only the remark that ‘it did not come up.’ 

above.1S SPe016S mar ev,dently ildes‘ ™rn in the hill under circumstances like those niven 

+ BulJ. No. 1. Hatch Experiment Station. Mass. Agr, Coll., p. 3. 
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But when the manure infested with these beetles is put into hills, 
and a few kernels of seed only put into each, they may be able 
to destroy the whole crop. 

“It is recommended, when these beetles are troublesome, to 
soak the seed in water for a short time, and then after pouring- 
off the water to stir in with it a mixture composed of one part 
of Paris green to twenty parts of flour. 1 he reason why we 
recommend flour instead of plaster, or other substances, as a 
diluent, is that flour is attractive as food for the beetles, and 
they will eat the poisonous mixture more readily.” 

Description.—The beetle is from 4 mm. to 6 mm. in length, 
oblong and very convex. Color deep shining black, beneath 
brownish, legs dark reddish brown. The head has three frontal 
tubercles, very distinct in the male, less so in the female. 
Clypeus projecting over and concealing mouth parts, front mar¬ 
gin broadly emarginate at middle, without angulation. Antennae 
nine-jointed, with a three-jointed club. Thorax convex, rather 
finely and sparsely punctured. Wing covers with closely punc¬ 
tured striae, intervals feebly convex and with few minute 
punctures, the first interval broad, a little wider than those ad¬ 
joining, instead of being distinctly narrower, as in other species 
of similar appearance. Tibiae two-spurred, abdomen with six 
free ventral segments. 

Cli vina impressifrons, Lee. 

(Plate II., Fig. 5.) 

This beetle is included among insects injurious to seed corn 
upon the evidence of a single observation made by Mr. F. M. 
Webster in Indiana. It is not uncommon in Illinois, and is found 
from New York and the north Atlantic States to Kansas and 
Kentucky. 

Nothing is known of its earlier stages. Most of our specimens 
are from electric-light and miscellaneous sweep-net collections, 
ranging from May 6 to November 15. 

The only recorded case of injury to vegetation by this beetle 
is reported by Mr. Webster in “insect Life,” Yol. III., p. 159. 
Under date of June 11, 1890, he says, “ I received from Whitley 
county, Indiana, a considerable number of these beetles, with 
the statement that they were found in a piece of ground which 
had been broken the preceding spring, the field being swampy 
and of a black soil, like those infested by wireworms. The 
beetles attacked the seed grains as soon as the latter became 
moistened. When received, one of the beetles had burrowed into 
a kernel of corn in the vicinity of the germ, and was engaged 
in devouring the substance.” 

In all probability this species, like others of the family, is 
essentially carnivorous in its ordinary habits. 

Description.—This beetle is 6 to 7 mm. long, and about one 
fourth as wide. It is rather depressed and elongate, shining 
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dark red in color, tinged partly with blackish. The prothorax 
is not applied closely to the hinder part of the body, being con¬ 
nected with it by a short peduncle. The fore legs are very thick 
and strong, and the fore tibiae strongly toothed. In the "row of 
spines on the outer edge of the middle tibia, is one of double 
thickness near the tip of the tibia. The prothorax and wing- 
covers are parallel-sided, the former squarish, the latter suddenly 
rounded off at tip, and with punctured striae. 

3. Injuries by footless maggots, which bury themselves in the 
seed grain. 

Two rather common injuries to seed corn in the ground are due 
to small white maggots without legs, one apparently headless, 
with much the form and general appearance of a. very small blow¬ 
fly larva, and the other with a smooth, conspicuous head of a shin¬ 
ing jet black color. The first is known as the seed-corn maggot, 
and infests corn only, as at present understood ; and the second is 
black-headed grass maggot, normally a grass insect, as its the 
name implies, and injurious to corn only when this follows 
grass. Both these maggots penetrate the kernel, feeding on the 
mealy inner part, and leaving the outer shell. The first changes 
in the course of the summer to a small two-winged fly of the 
general form of the house-fly, and the second becomes a slen¬ 
der, small black gnat, roughly resembling the mosquito. The 
fly of the seed-corn maggot is little likely to be noticed in its 
winged state, but the gnat of the grass maggot is frequently 
seen in very large numbers on and near the ground in early 
spring. 

The Seed-Cokn Maggot. 

(Anthomyia zeae, Riley.) 

(Plate II., Fig. 6 and 7; and Plate III., Fig. 1 and 2.) 

This maggot penetrates the grain commonly after it sprouts 
but before it appears above ground, killing the germ or the 
growing shoot and finally hollowing out the interior so as to 
leave only the harder, outer parts of the kernel. In specimens 
of injured seed received by us from Altamont, Illinois, the larva 
had boied a round hole in the grain near the edge, and mined 
in a circular direction around the germ. In other grains it had 
entered at the tip of the germ, and in some beside the sprout. 
In one plant containing a full-grown maggot about two thirds 
imbedded in the kernel, a root about three inches long had 
formed, and a yellowish stalk had grown two inches in height. 
Still other grains had almost the whole interior eaten out. Un¬ 
sprouted kernels, softened by lying in the earth, are also fre¬ 
quently penetrated in a way to destroy the germ. Commonly 
these injuries are trivial in amount, but in at least one instance 
mentioned by Dr. Riley in his First Report as State Entomolo¬ 
gist of Missouri (p. 154), the crop of a field in New Jersey was 
practically destroyed. 



The adult of this insect is a small two-winged fly, not unlike 
a house-fly in general appearance, but more diminutive and of 
a lighter form. The species is known at times to do consider¬ 
able injury over limited areas, it is widely distributed, having 
been reported from New Jersey and New York to Indiana, Illi¬ 
nois, and Missouri. It was first described under the name 
Ant hornyia zeas by Dr. Riley, in his First Report as State En¬ 
tomologist of Missouri (p. 154), his specimens having been reared 
from maggots sent him from New Jersey in 1868. 

Mr. B. D. Walsh next refers to this species in the American 
Entomologist, Yol. I., 1869, (p. 224), maggots having been sent 
him from Eureka, Missouri. 

In his First Report on the Insects of New York (1882, p. 
199), Professor J. A. Lintner gives a brief bibliography of the 
species and an economic treatment, following Riley; and Mr. F. 
M. Webster treats the species briefly in the Report of the In¬ 
diana Agricultural Society for 1885 (p. 181). 

Life History— The life history of this insect is as yet incom¬ 
plete, no continuous experimental work having been done upon 
the subject throughout the year. Miscellaneous observations 
and breeding-cage work at my office give us, however, evidence 
fairly complete that only a single brood occurs in normal con¬ 
ditions, the larvae of which have been observed from May 17 to 
June 13, and pupae from June 7 to 15, imagos emerging from 
June 11 to August 7. 

Description. Larva. (Plate II., Fig. 6.)—The mature larva is 
about 6 mm. long and 1 mm. thick at the widest part, which 
is near the truncate posterior extremity, the body nearly cylin¬ 
drical from this to near the middle, thence tapering with in¬ 
creasing rapidity to the pointed anterior end. It is dirtv whitish 
or yellowish white in color, the last segment darker." Twelve 
segments are distinctly seen, the surface of all except the first 
and last smooth and shining, concave, rising at either end into 
the sutural line, which is elevated into a ridge, especially thick¬ 
ened and prominent beneath, and provided throughout with 
numerous short transverse rows of minute scabrous points. 

The head is comparatively short and small, white and of a 
membranous appearance, alutaceous and transversely striated. 
The vertex is gibbous, but the front is deeply bifid. ‘Each lobe 
bears at its apex a small sensory area in a dark ring, probably 
a rudimentary palpus; a short distance back of this is the 
antenna, which is two-jointed, the first joint tawny, about as 
long as thick, the second glassy and smaller. Beneath, each 
lobe ensheathes the basal part of a long and slender black claw¬ 
like mouth-hook, curved strongly downwards and a little out¬ 
wards. The black color of their adjacent bases shows through 
the skin of the posterior ventral surface of the head. The mouth 

—2 E. 



18 

opening is between the bases of these mouth-hooks. Betweei 
the lobes below, and extending forwards into the mouth open 
ing is an oblong body, with a small lobe lying parallel to it oi 
each side, suggesting an imperfect labium with its palpi. 

The anterior stigmata are situated at the base of the seconc 
segment on each side. The peduncle seems to be often drawi 
into the fold of the suture. It is short, and expands into c 
fan-shaped transverse dilation, bearing on its outer margin si: 
small globose lobes in a semicircular row. In alcoholic speci 
mens this segment is uniformly more than twice as long on th< 
dorsal median line as on the ventral, causing the head to b 
directed downwards and forwards. 

The last segment is somewhat obliquely and sharply truncate 
shorter above than beneath, less smooth than the preceding 
segments. Below is a large wrinkled dark tawny prominence 
surrounding the transversely arcuate anal opening. The trun 
cation is surrounded by twelve small pointed fleshy tubercles 
disposed as follows: four equidistant larger ones on the lowe: 
margin, the ^middle pair the largest and triangular; above thesi 
four on each side at about equal distances. The upper pair 
one on each side, are slender and more distant from each other 
Of the remaining three on each side the middle ones are on tin 
margin of the truncation, but the other two are nearer the an 
terior margin of the segment, and may easily be overlooked 
On the ventral surface of the segment are four more; two dis 
tant ones just behind the anal prominence, and two placed closj 
together in the concavity just in front of the large middle paii 
of the marginal series. 

The posterior stigmata are situated on a pair of flat-topper 
tawny tubercles lying near each other, a little above the centei 
of the truncation. There are three slits on each tubercle, radi 
ating outwardly from a point near the inner margin. 

Puparium. (Plate II., Fig. 7.)—The puparium is shorter anc 
thicker than the larva, being four to five mm. long and about 
1.5 broad. It is fusiform, about equally and narrowly rounded 
at each end and reddish brown in color. The first two segments 
of the larval skin form a dark rugose convexity between th( 
two anterior spiracles, which are as in the larva. The posterioi 
tubercles are all present, but shrunken, surrounding the posterioi 
stigmata, which become a little more prominent. 

Imago. (Plate III., Fig. 1.)—The following is the descriptor 
of the female as given by Dr. Riley: ^ 

“Length 0.20 [inch (5 mm.)], alar expanse 0.38 [inch (9.5 mm.)] 
Antennae black; style microscopically pubescent; front, fulvous 
with a distinct, rather narrow, brownish cinereous margin; fact 
and orbits brownish white; palpi and proboscis black; ocellai 
area somewhat heart-shaped; thorax and abdomen pale yellow- 
brownish cinereous, with minute black points at the insertion ol 
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the bristles; thorax with an indistinct middle stripe of brown; 
legs black, tinted with cinereous; poisers pale ochre-yellow; 
scales small, the upper valve larger than the lower.” 

The Black-headed Grass Maggot. 

(Sciara sp.) 

(Plate III., Fig. 3-7.) 

When the spring is cool and wet after corn-planting, so that 
the softened seed lies long in the ground without sprouting, 
this is especially liable to certain kinds of injury; and it is under 
these conditions that the black-headed maggot seems most 
likely to affect it injuriously. Rotting grain is, indeed, un¬ 
doubtedly preferred by this insect, but it has occasionally been 
seen to infest kernels which had begun to grow. It lives nor¬ 
mally in old sod, feeding chiefly, or perhaps altogether, on de¬ 
caying vegetation there, and will be found in noticeable num¬ 
bers in corn fields only where the field was in grass the preced¬ 
ing year. These maggots penetrate and hollow out the kernel, 
often leaving nothing more than an empty hull. A score or 
more of them may infest a single grain. 

They are also frequently noticed in rich garden ground and 
among potted plants, where they are accused by gardeners of 
eating the roots and hollowing out the bulbs. 

The species is very common throughout the State, and, doubt¬ 
less, throughout the country at large, but it has been noticed 
in its relation to grass and corn only in an article in my Thir¬ 
teenth Report (p. 57). 

No serious attempts have been made to determine the history 
of this species, but the following data from our scattered notes 
concerning the time of occurence of its various stages are 
worthy of permanent record. 

In hothouse and other indoor cultures it may continue to 
breed and grow the winter through. January 8, 1889, imagos 
were observed flying about a flower pot in my office which con¬ 
tained growing corn and wheat, and 'January 18 one fly was 
found with a string of several eggs yet attached to her oviposi¬ 
tor. On the same day nearly full-grown larvae and pupae were 
found a little below the surface of the earth in the pot. Pupae 
were noticed again February 11, these having come from larvae 
previously noticed feeding on rotting grains of corn. Feb. 1, 
1892, larvae of this species were received from Mr. Benjamin 
Buckman, of Farmingdale, Illinois, with the statement that they 
had mined nearly alf his flower bulbs. The adult fly, he says, 
“seems to be a small fly or gnat, as this has been quite numer¬ 
ous about the pots all winter.” 

The larva wras first brought to my notice as a corn insect in 
May, 1883, through Dr. Boardman of Stark county, who for¬ 
warded specimens to my office with the information that this in- 
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sect was destroying newly planted corn in that county by eat¬ 
ing* out the substance of the germ, sometimes as many as three 
01 foui larvae to a single kernel. The field had been to pasture 
previously—partly blue grass and partly timothy. Other fields 
of the neighborhood were abundantly infested, but only where 
the ground had been in grass the preceding year. 

May 30, 1883, the same larva was observed at Towanda, 
McLean county, abundantly infesting corn on old sod, and 
other similar observations were made to July 10 of that year. 

Description. Egg — Length, .31 mm. Oval, white, smooth, 
slightly flattened at the ends when they are pressed one against 
another. Lxtruded by the female in strings. 

Larva— The larva is cylindrical, smooth, white, except the 
head, which is jet-black. The body is divided into twelve seg¬ 
ments, not including the head, the three anterior of which are 
shortest, and are frequently somewhat retracted within each 
other. The terminal seg’ment of the body is bent abruptly 
downward beyond the middle and constricted before the tip. 
Ihe body is soft and flexible, and the movements of the mag¬ 
got are sluggish. 

. The head, viewed from above, is broad-ovate in outline, narrow¬ 
ing forwards, and somewhat abruptly rounded in front. It is 
smooth and shining, about as long as the first segment, within 
which it is frequently more or less retracted. Its width is about 
three fourths its length. The entire larva is one third of an inch 
in length when full grown, and about one fortieth of an inch in 
transverse diameter, and of nearly uniform size throughout, only 
the first two or three segments being slightly narrower than 
those succeeding them. It is marked with neither hairs nor 
punctures, and provided with no locomotor structures whatever. 

Pupa. Length 3.6 mm.greatest width, one third the length. 
In general color the pupa is yellowish white, the yellow predom¬ 
inating on the head and thorax. The eyes are black; antennae 
tinged with brown, which is darkest towards the base; the front 
has two rather large prominent brownish tubercles or projec¬ 
tions, one on each side of the median line, just above the base 
of the antennae. A brownish bristle arises from each of the 
tubercles. Prothorax and anterior margins of the wing pads 
tinged with brown. The anterior stigmata are on the sides of 
the thorax, over the eyes, the antennae intervening in a broad 
transparent tubercle which contains in the center an oblong ele¬ 
vation with four elongate transverse black spots. Dorsum of 
thorax and abdomen with microscopically minute brown points. 
Ihe penultimate segment has a lateral plication on each side, 
and the last segment is bilobed beneath, with a pair of conical 
prolongations, thickly beset with scabrous points, extending 
backward from each side. 

Female. Length 3 mm. exclusive of ovipositor, which is about 
.6 mm. in length. General color blackish. The head is black; 
antennae brownish black, with sixteen cylindrical joints united 
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by very short pedicels, and covered with short white pubescence; 
occiput and front black; palpi and proboscis dusky yellow. 
Thorax black and moderately shining; pleurae brownish black; 
lialteres pale yellowish; legs yellow, with black hairs; coxae with 
golden hairs; femora with black spot on the under side at base, 
tips of tibiae and tarsi dusky, hinder tarsi almost black; middle 
and hind tibiae with yellow spurs at tip; wings hyaline, veins 
brownish yellow, branches of fork almost equally curved. Ab¬ 
domen dusky blackish, paler on ventral surface. Ovipositor 
dusky, with two pale yellowish lamellae at tip. 

Described from alcoholic specimens. 

4. Injuries by six-legged larvae which gnaw or bore through 
the kernel. 

The six-legged insect larvae which infest corn in the earth are 
of very unequal importance, the so-called wireworms being found 
more injurious to seed corn than all other insects taken to¬ 
gether, the larva of the banded Ips being only occasionally re¬ 
ported to infest corn in the earth, and the other—that of the pale- 
striped flea-beetle—having been seen but once in this situation. 
Probably ninety-nine per cent, of the six-legged kernel-eating 
insect larvae will be found to be wireworms of one or another 
species; and the greater part of these will usually belong, in 
Illinois at least, to a single species (Melanotus cribulosus), 
which may well be called the corn wire worm. 

Pale-striped Flea-beetle. 

(Systena tseniata, Say.) 

Plate III., Fig. 8; and Plate IV., Fig. 1 and 2. 

The larva of the pale-striped flea-beetle is a stiff, sluggish 
insect, slender and small, less than a fourth of an inch in length 
and about one eighth as wide, dull, of a very pale yellowish 
color, minutely roughened and hairy, the segments with a regu¬ 
lar geometrical pattern of longitudinal depressed lines. It is also 
distinguished by its peculiar form, which narrows noticeably 
from behind forward, the head being very small. 

In the only case in which it was found infesting growing corn 
(Champaign, May 17, 1886)* the larva had partly buried itself 
in the kernel beside the sprout. This and other of the species 
found among the roots were bred to the beetle stage on sprout¬ 
ing corn, pupating May 26 to June 7 and emerging as adults 
on the 17th of June. The great abundance of this insect in 
the beetle stage—so common as often to keep the leaves of 
the cockle-bur peppered with small holes where these beetles 
have fed—makes even so slight a hint of its capacity for mis- 

* "Canadian Entomologist,” 1880, Vol. 18, p. 177; “Entomologica Americana,” Dec., 1886, 
Vol. II., p. 174. 



22 

chief both interesting and important. The adult insect also 
feeds on corn, as reported by Glover* on the authority of a 
correspondent, according to whom these beetles nearly destroyed 
a field of corn at Chambersburgh, Pa., eating the leaves and 
leaving the bare stalks standing. The edges of the leaves may 
be gnawed away, sometimes nothing but the midrib being left, 
or the leaf may be riddled with small holes. 

The agricultural injuries of the beetle are not confined to the 
corn plant, however, but it has been found by various ento¬ 
mologists to feed on beans, potatoes, beets, clover, strawberry 
and blackberry leaves, and the musk melon, among useful 
plants; and also on purslane, cockle-bur, plantain, ragweed (Am¬ 
brosia), pigweed (Amarantus) and lamb's-quarters (Cheno- 
podium). 

Adults of this species have been taken bv us at frequent inter¬ 
vals from April 8 to September 2, much ~the most abundantly 
in June and July. Our substantial knowledge of its life history 
depends, however, on the single breeding experiment already 
mentioned. ^ Four larvae were collected May 17, 1886, and placed 
at once in breeding cages with sprouting corn. May 26 a pupa 
was found lying on the earth in the cage. June 7 another pupa 
was noticed yet in the earth, and on the 17th of June three 
adults had emerged, and one pupa about mature was taken 
from the cage. 

Description. Larva. (Plate IV., Fig. 1 and 2.)—Length 5 
mm., greatest width aJ>out .6 mm. Slender, widening gradu¬ 
ally to the llthsegment, thence tapering quite rapidly. Gen¬ 
eral color pale yellow or brownish yellow, paler towards the 
posterior end. Head yellowish brown, with numerous stiff 
hairs; jaws darker brown. Antennae three-jointed, pale, short, 
and thick. The thorax and abdomen are darkest on the dor¬ 
sum, fading to paler on the margins and ventral surface, and 
the latter very pale yellowish at the end. The first thoracic 
segment has two longitudinal curved impressed lines on the 
dorsum; segments two and three have longitudinal impressed 
lines on each side near the border, between which is a trans¬ 
verse curved line crossing each segment near its anterior margin, 
from which two oblique straight lines extend to the posterior 
margins of* the segments. The legs have stout, blunt, spine-like 
processes on their anterior surfaces, and stiff hairs on the pos¬ 
terior. The abdominal segments are transversely wrinkled on 
both anterior and posterior margins. The skin is shagreened, 
and the whole body is supplied with stiff, spine-like hairs of 
various lengths. The anal segment has a single fleshy proleg. 
When seen from above this segment rapidly narrows to midway 
its length, the posterior half forming a rounded, lobe-like pro¬ 
jection of about one half the width of the anterior portion of 
the segment. On the projection are four long, stiff, spine-like 
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hairs and a marginal crown of shorter spine-like processes, each 
of which ends in a fine, curved, hair-like lash. (Described from 
two specimens.) 

Pupa.—The pupa is 3.5 to 4 mm, in length. It is pale yel¬ 
lowish in color, naked, and furnished with scattered stiff hairs 
of considerable length. The wing-pads, antennae, and legs are 
folded obliquely over the ventral surface. The abdomen ends in 
a pair of rather long, tapering, brown spines, which are very 
thick at the base. In the older specimen the black eyes and 
dusky marking of the wing-covers show through the thin pupal 
skin. (Described from two specimens.) 

Imago. (Plate III., Fig. 8.)—Length 3-4.5 mm. Elongate oval 
in shape, with a shining surface. Color very variable, ranging 
from almost black to entirely pale brownish, the pale variety 

; being the common form in Illinois. The head is dull rufous, with 
j a few punctures; antenna black. The thorax is pale, with a few 
faint punctures on the surface, a distinct posterior transverse 
impression, not limited at the ends. 

The legs are dull reddish or testaceous, the hind legs fitted 
for leaping. The wing covers are finely densely punctured, not 
striate, and each has a whitish longitudinal stripe on the middle, 
extending nearly to the apex. These stripes are visible on even 
the palest specimens. The variet}^ blanda has the under side of 
the body and the sides of the thorax narrowly piceous. 

The preceding descriptions of larva and pupa were drawn up 
by an assistant, Mr. John Marten, from the office specimens, not 
accessible as I write. 

The Banded Ips. 

(Ips fasciatus, Oliv.) 

(Plate IV., Fig. 3-5.) 

Among the insects attacking the kernel in the earth, is the 
hitherto undescribed larva* of a beetle, Ips fasciatus, which in 
the adult state is abundant everywhere, feeding upon a great 
variety of vegetable substances, fresh or in a state of decay. 
The adult beetle has long been known as occasionally and 
slightly injurious to corn in the ear; but the fact that the 
larva may infest seed corn after planting, although first noted 
by us in 1883, has not hitherto been published. 

My first observation to this effect was made at Normal, Ill., 
June 18 of the above year. In a field of corn a part of which 

> had been in pasture for fifteen years preceding, while the re¬ 
mainder had grown turnips the year before — which, however, 
had not been removed from the ground—large numbers of these 
larvse were found in and about the seed kernels.! From the 

* Although the larva of ihis beetle was rudely figured many years ago (Packard’s Guide 
to the Study of Insects, p. 444), the Immature stages of the species have not anywhere been 
described. 

+ The field had been twice planted because of a partial failure of the first seed, and the 
kernels' of both plantings were infested. 
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first, stalks were growing fully two inches high. Occasionally a 
laiva was seen m the space between the rows, but nearly‘all 
were concentrated in the hills of corn. Considering the ordinary 
habit of the species, it is quite likely that the beetles were 
attracted to this field by rotten turnips remaining in the 
ground. 

June 16 1885, larvae were very abundant at Mt. Pulaski in 
Centra! Illinois, in the kernels of ears left in the field which had 
been turned under by the plow and had commenced to grow. 
May lb. 1887, a number were taken in a similar situation from 
a mass of sprouting corn at Urbana, Ill. 

As an adult, this species was reported bv Walsh in 1867 * * * § on 
the testimony of an anonymous correspondent, to have done an 
•extensive injury some years before to sweet corn in Minnesota 
by burrowing m the ear; and Ur. John Hamilton, of Toronto 
Canada, saysr that it is often found in the green ears of maize’ 
but oidy m such as have been injured by birds or other animals! 

uCm 1' 18937,It; was brought to my office by an assist- 
ant, Mr. Marten, with several injured kernels of corn, from the 
exposed tip of the ear, which the beetle had burrowed into or 
eaten away irregularly. In one other case reported under this 
same date it was found burrowing into doughy grains beneath 
the husk, more than an inch from the nearest exposed kernels 
the natural inference being that the grains had not been previ¬ 
ously injured. I his very common species must consequently be 
classed as one of the minor insect enemies of corn, which it in¬ 
jures both as larva and adult—much more seriously, however 
m the former stage. 

i InT‘^ valuable plants and fruits were first reported 
by VValsh m 1867,i to whom a correspondent sent the beetle 
with the statement that it had eaten into apples and pears 
apparently burrowing in holes made by some other insect or a 
lurd, as many as ten or twelve occurring in a single hole 
A similar report as to the pear was made in 1870 by a corre¬ 
spondent of Dr. Riley, who found the beetle entering the fruit bv 
way of the calyx. § J 

By Dr. Cyrus Thomas, State Entomologist of Illinois, it is 
said|| again on the authority of a correspondent—to have in¬ 
jured apples m 1876—principally the early varieties, puncture 
the skin, and eating its way to the center, dozens of them beinS 

sometimes found in a single apple. By one of my most valued 
correspondents, Mr. Benjamin Buckman, of Farmingdale, Ill., 

lis eetle was reported to me July IT, 188J, as a 11 never- 
ending nuisance from eating into ripe apples, pears, raspberries, 
blackberries, etc.,” on his place. 

* Prac. Ent. Vol. IE., p. 56. 

+ Can. Ent. Vol. XVII. (1885). p. 46. 
t Prac. Ent. Vol. II.. p. 56. 

§ Amer. Ent. Vol. II., 1870, p. 308. 

II Sixth Ptep. State Ent. III., 1875-76, p. 91. 
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By Packard it was said in 1883 to occur in the roots of the 
squash, seemingly in both iarva and imago states;* and Dr. 
Lintner, State Entomologist of New York, mentions in his Sixth 
Report (p. 188) the receipt from Prof. C. H. Peck of several ex¬ 
amples of this species taken July 4, eating into squash vines. 
Other foods of the adult are decaying corn stalks, cabbage, and 
other plants, the oozing sap of trees, the blossoms of composite 
plants, and the pollen and anthers of corn. It frequently follows 
the corn worm and other burrowing larvae into corn and other 
vegetation, feeding probably upon exuding sap and excrement; 
and it occurs in the apple in the burrows of codling moths. It 
is also an occasional pest in the pantry, infesting bread and 
other cooked foods. 

The feeding habits of the larva are much less known, the 
single doubtful statement of Packard as to its occurrence in 
-squash vines being the only published record I have seen. Our 
own notes show, besides its occurrence in corn, that the larvae 
breed in rotten apples, specimens having been reared bv us from 
crab apples in 1885. 

The annual number of its generations has not been deter¬ 
mined, but our breeding notes tend strongly to establish the 
occurrence of more than one brood in a year.’ Adults have been 
collected by us as early as March 10 to 14 (1885), at which 
time they were hibernating under leaves, and as late as Novem¬ 
ber 15 (1884), when they were taken from piled-up drift wood 
and leaves near a slough. In both cases the beetles were evi¬ 
dently in winter quarters. Our numerous collection records show 
that the species is common in the adult stage in Central Illinois 
through April and May and until about the middle of June. 
May 16 is our earliest date for the observation of the larva, 
other examples occurring from June 16 to 20. By the middle 
of July the beetles again become abundant, continuing common 
throughout the remainder of the year, our dates of capture at 
this season ranging from July 10 to November 15. Larvae of 
what is probably a different generation from those mentioned 
above were collected by us in crab apples and transferred to a 
breeding cage. October 6 larvae, pupae, and imagos were taken 
from this cage, and by the 16tli others had completed their 
transformations, and still others by the 21st. 

It appears from these observations that the species hibernates 
as an adult, and that it gives origin during the year to at 
least two generations,! breeding in corn, apples, and doubtless 
other vegetable substances. 

The larva enters the earth to transform, making a friable 
earthern cell. 

* Guide to Study of Insects, 1883, p. 445. 
t See also Caulfield, Can. Ent., XX., p. 198. 
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Description. Larva. (Plate TV., Fig. 3.)—Length 5 to 6 mm., 
width slightly less than 2 mm. Elongate, oblong, depressed, sides 
nearly parallel; general color brownish testaceous, surface mi¬ 
nutely granulate, the more exposed portions above and below 
finely punctate; covered with dense short grayish pubescence ex¬ 
cept the head and the greater part of the first and last segments, 
which are smooth. Twelve distinct segments besides the head. 

Head four fifths as wide as the first thoracic segment, and 
four fifths as long as broad, dark red-brown. Front with two 
sulci arising at the bases of the mandibles, converging slightly 
posteriorly, and united behind by a transverse sulcus. Four 
shallow impressions are grouped about the center of the space 
included by the sulci. The clypeus is indistinctly separated from 
the front, deeply impressed at middle; the labrum transverse, 
concave, elevated at sides, emarginate in front, it and the 
clypeus with a setigerous puncture on each side. The mandibles 
are rather long and not strongly curved, broadly emarginate 
near middle of exterior margin. The maxillary palpi have three 
nearly equal joints, about as long as thick, except the last, 
which is a little longer and slenderer. The maxillary lobe is 
short and thick, the end rounded, fringed with a dense brush of 
short erect hairs. The ligula is small and short, the labial palpi 
small, of two joints, the first short and thick, the second more 
slender, nearly three times as long as thick. The gular sutures, 
mentum, and base of maxillae, are usually outlined in darker 
color. The antennae are four-jointed, the first short and very 
broad at base, the next two about equal in length, the second 
a little longer than thick, the third more slender, the fourth 
subulate, shorter, borne at the upper side of the apex of the 
third, which also bears below this a small accessory article about 
half the length of the fourth. Eyes wanting. 

First thoracic segment reddish brown, with the posterior bor¬ 
der minutely rugose-granulate, extending forwards in a point 
upon the median line; anterior margin narrowly rugose, remain¬ 
ing surface smooth and shining; one half longer than the next 
segment on mesal line; this latter and the following segments, ex¬ 
cept the last, similar in size and vestiture. The surface of the 
abdominal segments is varied by naked impressed lines, finely 
transversely ridged, as follows: a dorsal row of Y-shaped im¬ 
pressions, one at the anterior edge of each segment; a subdorsal 
row of oblique impressions; and a lateral impressed line, inter¬ 
rupted at the sutures. Beneath is a similar pattern of sculpture. 
The spiracles are raised upon short subcylindrical shining 
tubercles. The first pair are at the extreme anterior lateral 
angle of the second thoracic segment. The remaining nine pairs 
are upon the abdominal segments, a little higher upon the 
sides. The first ones are nearer the anterior margin of the seg¬ 
ment, but posteriorly they approach the hind margin, and those 
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on the penultimate segment are longer and project backwards 
beyond the posterior margin of the segment. On the last seg¬ 
ment they appear as two slender black-tipped tubercles on the [upper surface. Beneath the tubercles, and nearer the hind mar¬ 
gin of each segment, is a pubescent tubercle. The last segment 
is about two thirds as wide as the preceding one, semicircular, 
shining, colored like the head, bearing posteriorly a pair of 
stout hooks projected backwards and curved upwards, with a 
strong inner seta-bearing tooth near tip, not as long as the 
tip itself, which also bears setae. Legs rather short, four-jointed, 
with a single claw. Anal pro-leg short, cylindrical. 

Pupa.—(Plate IV., Fig. 4.) Length 5 mm., greatest width 
2.2 mm. Elongate-oval, tapering posteriorly, brownish testa¬ 
ceous; head, wing-pads, and legs usually paler. Surface subo¬ 
paque, minutely and densely punctate, and very minutely 
pubescent, with smooth spaces at bases of wing-pads and on 
metathorax. 

Vertex of head with a pair of large spines on each side. Just 
over each eye is a pair of minute spines, and in front of these 
another pair on each side. The labrum is rather strongly 
notched. 

Prothorax with four spines on the anterior margin, the inner 
largest of all; four spines on each side, one at each angle, and 
the remaining two nearer the angles than to each other. Within 
the line of marginal spines are three smaller ones on each side 
of the disk. The scutellum is three fourths as long as the meta¬ 
thorax, which is as long as the first three abdominal segments, 
and is longitudinally sulcate at middle. The elytra reach to 
the hind knees, and the hind tarsi reach the posterior margin 
of the fifth segment. The wings attain the middle of the sixth 
segment. 

Each abdominal segment bears on each side a long spine on 
its lateral edge, situated near the middle on the first seven, and 
at the posterior angles of the last two, pointed directly back¬ 
wards on the last segment. The spiracles are rather large, cir¬ 
cular, slightly elevated on broad tubercles, darker colored and 
conspicuous on the first five segments, indistinctly visible on 
the remainder. Just above these on each segment, is a strongly 
elevated carinate ridge, also bearing a spine, except on the last 
segment. The spines are small, except on the seventh and 
eighth segments, where the ridge becomes enlarged and over¬ 
hanging, and the spines large. The first four segments are 
short, nearly equal, about twelve times as wide as long; the 
fifth and sixth are each about twice as long as the second, the 
sixth a little the longest. The seventh segmenth is subtrigonal 
above, with curving sides; the eighth consequently arcuate and 
narrow, obtusely pointed behind at middle; the ninth a little 
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longei, loss than half the width of the seventh, and truncate 
posteriorly.. Beneath, the seventh segment is the longest, and 
the eighth is very short, especially at middle. 

Adult. (Plate IV, Fig. 5.)—Length 5 to 6 mm. Body elon¬ 
gate-oval, smooth, moderately shining, black, evenly and' finely, 
but not densely, punctured. Wing-covers with four vellowish 
spots, one at the base and one near the tip of each. These 
vary in extent and color. The wing-covers are subtruncate at 
apex, exposing the tip of the abdomen above. 

WIRE WORMS. 

(Elaterid.e.) 

h ailure of the seed to start, or a sudden withering of the corn 
plant when a foot or two in height, especially if the field was 
broken up from grass one or two years preceding, are always 
sufficient to warrant a suspicion of injury by wireworms. These 
hard, smooth, shining, reddish or yellowish brown cylindrical 
six-legged larvae" are indeed much more destructive to seed-corn, 
under ground, in Illinois than all other insects taken together. 
They may begin their injuries to the seed almost immediately 
after planting, commonly burying their heads in it at first, 
sometimes eating entirely through the kernel, and even devour¬ 
ing it completely. If they attack the- growing plant they are 
likely to eat the smaller roots, or to penetrate or bore through 
the larger ones, dwarfing or killing’ the corn; and later, when 
the young plant is several inches high, they frequently kill it 
outright by boring their cylindrical channels directly through 
the underground part of the stalk. They are far the common¬ 
est in corn on ground which has lain for several years in grass, 
and are much more likely to do serious mischief the second 
year after the breaking up of the sod. They should be sought 
for diligently on such lands whenever the seed fails to grow, 
or when the sudden withering of the plant hints at a serious 
damage to it under ground. At such times practically all the 
wireworms in the field will be found in the hills of corn or in 
their immediate vicinity, sometimes as many as ten or a dozen 
in each hill. 

Although wireworms are rarely distinguished by farmers as of 
different kinds, there are no less than one hundred species of 
these insects knowm to occur in Illinois in the adult, or beetle, 
stage, and eight species of the larvae (the so-called “wireworms” 
themselves) have been found by us here injurious to corn. These 
corn wireworms have, however, so strong a family’ resemblance 
that they are little likely to be confused with any other insect 
b}r the fairly good observer who has once learned to recognize 
any one of them. They vary in length, wffien full grown, from 
half an inch to an inch and a quarter, but agree in their hard, 

general (lescrJPfion wireworms does not apply to one very peculiar form 
(.Cardiophorus) taken but once in Illinois, and described on page 32. 



29 

crust-like surface, nearly destitute of hairs; their brownish color, 
varying from yellowish to reddish; their slender bodies, distinctly 
segmented, and of about equal diameter throughout their length ; 
their flattened heads, with jaws borne in front and extending 
horizontally forward; the ptri,,|,,aE& short, stout, jointed legs 
on the three segments following the head; the absence of legs 
of any kind on the eight segments thereafter; and the single 
sucker-like proleg on the under surface of the last segment of 
the body—the thirteenth, counting the head as one. This term¬ 
inal segment is often peculiarly finished above—concave or con¬ 
vex, notched, toothed or lobed at the sides and end, or, in one 
species, with a pair of conspicuous round openings on the upper 
surface. Taken in the fingers, the wireworms bend and wriggle 
with surprising strength, and easily slip out of the grasp. 

They live regularly and normally in grass lands, feeding on 
roots of grass, where, however, their numbers are rarely suffi¬ 
cient to produce any notable effect upon the sod. It is only 
when concentrated in the comparatively scanty vegetation of a 
field of young corn in spring, or occasionally in young wheat 
or other small grain, that they do any very marked or import¬ 
ant harm. They are to be found in grass of every description, 
from prairie sod and the coarse and rank sedges along the 
borders of marshes, to the cultivated grass of our pastures and 
meadows. 

The commonest form of attack on the corn, as seen by the 
farmer, is, perhaps, the burrowing of the worm into the seed ker¬ 
nel, either before or after it has sprouted. All the species treated 
in this paper have been seen with their heads buried in the ker¬ 
nels, either in the field or in breeding cages. Frequently at¬ 
tacks in the field have been so severe, particularly the first 
or second year after the sod has been broken, as to require 
planting a second or third time. Drasterius elegans and Melan- 
otus fissilis have been taken in the act of perforating stalks just 
above the root. In a field at Peru, Illinois, examined July, 
1883, as much as six per cent, of the corn in the field had been 
killed in this way. sometimes two or three larvae being found in 
a single stem. 

The roots of the corn are also eaten to a greater or less ex¬ 
tent by all the species, the damage from this cause being some¬ 
times quite considerable. A field in Alexander county visited in 
June, 1886, had spots of one hundred to two hundred hills not 
more than a foot high, while the balance of the field was four 
or five feet high. Many hills in these spots were gone. In the 
smaller hills many small, slender, peculiar-looking larvae of an 
unknown species of Cardiophorus were found. In some instances 
they had almost completely destroyed the roots of the corn; in 
others the roots were bored through and the outer surface eaten 
away so as to almost destroy their usefulness. 

Agriotes mancus is so destructive to wheat as to be known as 
the “wheat wireworm”. Drasterius elegans is also known to in- 
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fest this crop, as do other species as well. Rye, barley, and 
oats also suffer from wireworm attacks. Dr. Fitch also found 
them burrowing in timothy bulbs. Larvse taken from a dense 

■clover sod and placed in our breeding cages, where they were 
supplied only with grass and clover, gave us imagos of Asaphes 
decoloratus. 

Among root crops, potatoes often suffer from being bored in¬ 
to and by having the surface gnawed and corroded by the! 
worms; but turnips, it is said, appear to be more infested by 
them than any other root crop. 

Besides the crops already mentioned Dr. Fitch names the fol¬ 
lowing,, which the wireworms are known to attack or are re¬ 
corded as attacking: mangel-wurzel, cabbage, carrots, beets,j 
onions, lettuce, rape, hops,' strawberries, pinks, carnations, 
dahlias, lobelias, and numerous other garden flowers. They have 
also been reported to me by a horticultural friend as destroying 
planted peach pits in the earth. 

The injurious species agree fairly well in the main features of 
their life history, changing to the. dormant puprn in the earth 
in July or sometimes in August, and changing again some three 
or four weeks later to the brown or reddish beetles commonly 
known as ‘‘click beetles’’ or “jumping jacks”—hard, somewhat 
hairy insects, of slender oval form, distinguished at once by 
their peculiar habit of springing into the air with a sudden 
Flick when placed upon their backs. A large part of these fully 
developed beetles remain under ground until spring, enjoying 
there the protection of the oval earthen cavity or cell formed 
by the larva as a preparation for pupation. A part, however, 
come forth from the ground in fall, passing the winter in 
sheltered places, and the remainder emerge in spring, laying 
their eggs most commonly in grass lands in the earth. Of their 
subsequent life history little is yet definitely known. It seems 
certain that all live more than one year as wireworms in the 
earth, and observation of the various sizes of larvge of the same 
species to be found in the field at once, usually supports the 
common impression that the period of life in tiie larval stage 
does not extend beyond two years; a fact which, taken in con¬ 
nection with the death and decay of grass roots the first year 
after breaking up the sod, serves to explain the greater damage 
done by wireworms the second year the ground is in corn. The 
number of wireworms haying been little diminished since the 
€rop was changed, and their original food having practically 
disappeared, they are compelled to concentrate upon the corn— 
either the newly planted seed or the young plant while it is still 
very small. 

The species of wireworms have by no means all been identified 
by breeding, but a good beginning has been made in this useful 
work at my own office and at the Cornell University Experiment 
Station. As a present aid to discrimination of forms I here pre¬ 
sent an outline of distinctive characters drawn up by my office 
assistant, Mr. C. A. Hart. 
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GENERIC SYNOPSIS OF WIREWORMS. 

It is not surprising, in view of the slight differences which sep¬ 
arate some of the larger groups of Elateridae, that their larvae 
should fail to fall naturally into the same grouping; and it is 
probable that a fuller knowledge of larval characters will show 
that the natural relationships of several genera are different from 
those now accepted. The larvae of Elateridae do not all have 
the same habitus. Those of the Eucneminae so far as known 
resemble larvae of Buprestidae. Melanactes is also quite unlike a 
wireworm, and the Cebrionini, as represented by Cebrio, have 
pecularities which distinguish them from typical wireworms. 
Excluding these forms, the Illinois genera whose larval history 
is known may be grouped as follows: 

The genera related, to Alaus, and also some of the Elaterini, 
possess a pair of curved hooks, one each side of the anal pro¬ 
leg, called the scansorial hooks, which are absent in the other 
Elaterini; and the last segment usually bears two backward 
prolongations, or cerci. In Elater and related genera, also in 
Agriotes, the last segment is more or less rounded-conical and 
pointed, without cerci. In Melanotus it is flattened above and 
pointed. In the remaining Corymbitini, except Melanactes, the 
cerci are well developed. The following table can only be re¬ 
garded as provisional until a greater number of species are studied. 

Scansorial hooks present. 

Cerci present. 

Anal proleg denticulate each side. 

Muscular impressions* conspicuous on thorax and ab¬ 
domen, ovate on the latter.Chalcolepidius. 

Muscular impressions obsolete on thorax, narrow and 
curved on abdomen.Alaus. 

Anal proleg unarmed except with the scansorial hooks. 

Abdominal muscular impressions obovate, last segment- 
bearing minute setigerous tubercles above... A grypnus. 

Abdominal muscular impressions linear, last segment ru¬ 
gose above, without setigerous tubercles, apical notch 
acute.Drasterius. 

No cerci, larva long and moniliform.Cardiophorus. 

Scansorial hooks absent. 

No cerci. 

No black pits at base of last segment. 

Muscular impressions linear, indistinct, not striate, last 
segment conic, terminated by an acute point.. Dolopius. 

Muscular impressions distinct, sharply striate. 

* Small, striated areas, a pair to each segment, above the spiracles, near the anterior 
margin, usually oblong in shape, and each marked with equal, parallel ridges and grooves, 
extending in the direction of the long axis of the segment. 
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Last segment ovate-conic. 

Smooth, tip of last segment rounded.Ludius. 

Punctate, tip of last segment with an acute point. 
.Elater. 

Last segment flattened, and with a subdentate margin 
apically.Melanotus. 

A pair of black pits at base of last segment, which is 
ovate-conic and pointed.Agriotes. 

Cerci present.Athous, Corymbites, Asapbes,Cryptohypnus. 

We have recognized five or six species of Melanotus larvae, two 
of which are definitely identified, and may be separated by the 
following key. Both have the body very finely and sparsely 
punctate, and the last segment finely tuberculate. 

Last segment finely, sparsely, and indistinctly punctate above, 
5-dentate apically, striae of muscular impressions at middle 
of body 12-14, sometimes fewer in younger specimens (PI. YI., 
Fig 5).;.communis. 

Last segment distinctly and rather coarsely punctate above, 
triangulate or feebly trident ate apically, striae of muscular 
impressions at middle of body 4—5, rarely fewer (PI. VI., Fig. 

L 8,).cribulosus. 
A larval skin like that of cribulosus, but with the apical teeth 

more narrow and prominent, especially the median one, was 
found in a pupal ceil with a fine male M. americanus. Another 
species frequently found in rotten wood, has the surface strongly 
punctate. 

Cakdiophorus sp. 

(Plate IV., Fig. 6.) 

A very peculiar long and slender elaterid larva, quite unlike a 
wireworm in general appearance, although belonging to the 
same family and doing the same mischief in the corn field, was 
found by me in 1886 mining and perforating the roots of corn 
in the sandy soil along the Mississippi in Alexander county, 
Illinois, with the effect to greatly delay the growth and perma¬ 
nently dwarf the corn. Although known only as a root insect, 
it probably attacks the kernel earlier, and its description is given 
here with that of other members of its family. It may be dis¬ 
tinguished at once from any other larva likely to occur in the 
same situation by its very long and slender form, and by its 
nodulated appearance, due to the expansion of a part of each 
segment. 

It is evidently capable of very serious injury to corn, chan¬ 
neling and burrowing the roots in every direction, and often 
causing decay—much more serious than the immediate mechan¬ 
ical injury of their mining. The perforations through the sur¬ 
face of the root were in some instances so numerous and close 
as practically to deprive the plant of all use of its roots. 
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The number of larvae found in a hill varied from one or two 
to ten or twelve, and their great activity in the ground- 
through which they moved with ease—suggested the probability 
of their going from hill to hill, as their necessities required. 
This genus has never been reported in the larval state in this 
country except on the occasion mentioned, and then on no other 
plant except corn. Search among the roots of other plants in 
the infested field,—pigweed (Amarantus), purslane, pigeon-grass, 
cockle-bur, etc.,—failed to discover them. 

Description.—It is nearly an inch long when full grown, and 
scarcely a millimeter (.04 inch) wide, whitish in color, becoming 
yellowish on the thorax and darker yellowish brown on the head, 
sparsely clothed with long hairs. The head, including the mouth 
parts, is nearly three times as long as wide, with the sides 
almost straight. The clypeus is greatly elongated, the posterior 
portion linear and tapering almost to a point behind, the an¬ 
terior part (epistoma) rectangular, one third longer than wide, 
behind marked off by an impressed line, in front notched at 
middle, bearing a fringe of short hair each side of the notch, 
and emarginate behind each antenna. The antennae are robust, 
flattened above, the first joint subtriangular, but little longer 
than wide, the second oblong, twice as long as the first, its 
apex obliquely truncate, making the outer side the shortest. 
At the inner angle of its apex is attached the very small third 
joint, which is directed obliquely outward; and near the outer 
angle is placed an accessory joint. No trace of ocelli appear. 
The mandibles are about half as long as the head, dark brown, 
vertically flattened, deeply grooved, cleft half-way to the base 
into, two branches, one above the other, parallel and nearly 
straight, their apices slightly curved outwards. The upper 
branch bears on its inner edge three sharp teeth directed mesad, 
with a small denticle on each side of the proximal one. The 
maxillae are slender at their bases, which are provided with 
numerous long hairs, and are scarcely separated by the very 
slender labium. The prominent excurved four-jointed maxil¬ 
lary palpi are inferior, and the inner maxillary lobe with 
its brushes of long yellowish hair is superior. Between the max¬ 
illae extends the very slender distal portion of the labium, with 
diverging two-jointed palpi at tip. Thoracic legs rather stout 
and long, and furnished with long hairs on the coxae and 
femora, the latter with about three small spines on the under 
side towards the apex. The tibiae each have one or two small 
spines below, and several short brown spines at the tip. 

4he first eight abdominal segments are similar, and consist 
of three divisions each, except that the first division of the first 
abdominal, and the last division of the eighth, are wanting. 
The middle division is wider and subglobose; the other divisions 
are narrower and subcvlindrical, the anterior short, the posterior 
as long as the middle portion. All the abdominal segments are 
marked below with seven longitudinal sulcations, the median 

-3 E. 
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smaller than the rest on the posterior division, and reduced to 
a fine impressed line on the anterior division, on which the inner 
pair of sulci are lacking. The outer pair are lateral, and nar¬ 
rower, except on the middle division, where they contain the 
concolorous spiracles. On the middle portion of each segment 
beneath, in the pair of sulci next to the median one, is a pair 
of plicated oblong prominences used in crawling. The ninth 
segment is two fifths longer than the eighth, ana the climbing 
hooks which accompany the prolegs are quite prominent. This 
segment ends in a rounded lobe-like projection clothed with long 
hairs. 

Drasterius elegans, Fabr. 
(Plate V., Fig. 1-3.) 

This wireworm, the smallest of the species infesting corn, was 
reported as exceedingly abundant and injurious to young wheat 
in Indiana in 1889.* The first mention of it as an insect injuri¬ 
ous to corn which has come to my notice, is contained in the 
Report of the United Stales Entomologist for 1887, p. 151, in 
the nature of a note by Mr. Webster to the effect that he had 
twice surprised larvrn of Drasterius, supposed to belong to this 
species, with their heads inserted in the stems of young corn. 
Mr. Win. H. Ashmead also reports! that the corn fields of cer¬ 
tain counties of Maryland were found to be badly infested by 
two insect larvae, one of which he considered as possiblv that of 
D. elegans. 

It was first found by me in corn fields August 18, 1882, at 
Elmira, Illinois, in the course of a field studv on the corn root 
worm (Diabrotica longicornis). It was taken again from the 
roots of young corn at Normal, Illinois, June 17, 1884, and also 
in Champaign county June 11 of the following year, and June 5, 
16, and 29, 1886. June 26 of the last year it was collected 
from growing corn at Cairo, Illinois, where it was associated 
with great numbers of another and more injurious wireworm 
(Cardiophorus). An individual was seen May 16, 1887, at Cham¬ 
paign, Illinois, among the roots of corn, eating a kernel of 
sprouting corn; and another was taken a few days later among 
the roots of corn, following sod, in such connection with an injured 
kernel as to leave little doubt that it had been eating it. It 
occurred again in corn-field collections from the earth, made at 
Champaign May 29 of that year, and in others made June 20, 
1888. The extent and amount of its injuries are as yet unknown, 
the data collected serving merely to show' its presence and in¬ 
jurious habits in corn fields following grass. 

This is the smallest of the wireworms, measuring when full 
grown less than half an inch in length. It was first identified 
by breeding by Comstock and Slingerland in 1891, as reported 
in their Bulletin 33 of the Cornell University Agricultural Ex¬ 
periment Station, published in 1891. 

* F. M. Webster in Bull. 22, Div. Ent., U. S. Dept. Agr., p. 52. 
+ “Insect Life,” Vol. Ill (1890), p. 54. 
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Description. Larva. (Plate V, Fig. 2 and 3).—'‘‘The larvae are 
small, 9 mm. to 12 mm. in length, sparsely hairy, and consid¬ 
erably flattened in form, tapering slightly toward the extremi¬ 
ties. The body is of a light waxy yellow color, with the head 
and following segment considerably darker. A deep linear mesal 
impression extends along the dorsum. The mandibles are rather 
large and not toothed. The caudal segment is much flattened, 
and has a nearly heart-shaped caudal notch formed by two short, 
broad projections that curve upward, each of which terminates 
in two short, blunt, horny, diverging tubercles. The dorsum 
of the segment is bounded by a narrow ridge which, at the 
sides of the segment, bears five or six short, horny tubercles. 
The oval area bounded by this ridge is strongly convex cephalad, 
and deeply concave caudad. This area is marked by two dis¬ 
tinct linear impressions diverging slightly cephalad from which 
many fine wavy wrinkles radiate. The" proleg is large, hairy, 
and has no raised ridge around its base, but the segment is 
deeply excavated just back of it.”* 

Adult. (Plate Y, Fig. 1.)—The beetles are small, from 6 mm. 
to 7 mm. in length. General color rusty red with black mark¬ 
ings. The body is closely punctured and covered with fine short 
yellowish hairs. The head, a fusiform spot on the thorax, an 
oblong spot near the base of each wing cover, and an irregular 
larger band crossing both wing-covers behind the middle, and 
the under side of the abdomen are black. The legs are brownish 
yellow. 

Notwithstanding the abundance of this species, comparatively 
little is yet known of its life history. Larvae placed in breeding 
cages by Professor Comstock April 24 were found July 4 to have 
reached the beetle stage in earthen cells in the sod. Comstock 
and Slingerland were not able to sav, however, whether the 
beetles soon emerged after this transformation or whether 
they hibernated in the earth. Our own records show so large a 
number of collections of hibernating beetles of this species made 
from a variety of situations, that there can be little doubt that 
free hibernation is their habit. For example, November 1, 1883, 
they were taken under boards lying upon the ground. On the 
*th of November, 1884, they occurred with other hibernating 
insects at Normal, Illinois; and on the 14th and 15th of the 
same month they were collected from driftwood along the Mis¬ 
sissippi River near Quincy. December 3, 1884, they were found 
in hibernation under leaves and rubbish in strawberry fields, 
December 2, 9 and 16, 1889, they were under boards on grass 
lands, and December 4 under leaves of dock and other plants 
in corn fields. December 23, 1891, and February 25, 1892, 
they were taken by us in the woods under leaves; and April 8, 
1890, from roots of old corn and from under boards. March 

♦Comstock and Slingerland, in Bull. 33, Ent.Div. Agr. Exper. Station, Cornell Univ..p.267. 
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31 and April 24, 1884, they were still in hibernation in straw- 
berry fields, but by April 27, 1892, specimens were taken on 
the wing at dusk. They are much the commonest in our collec¬ 
tions made in May and July. 

Comstock found the larvae quite abundant in April in sod-land 
on the Cornell University farm. 

The larvae of eighteen small lots collected from my office, in 
Illinois, divide readily into two well-distinguished sizes, and only 
two. Those of the smaller size, 6.2 mm. long, were taken March 
26, June 5, 11, 26, and 29, and in November, without date 
specified; and those of the larger size, averaging 8.8 mm in 
length, were found May 19, 29, and 30, June"l6, 17, and 20, 
July 8, August 18, and October 26. 

Uiom these data it seems probable that this species emerges 
in summer and early fall, probably laying its eggs in part the 
same season, as indicated by my small larvse taken in November, 
and also, from timothy sod, the 26th of March; that it hibern¬ 
ates in sheltered places and continues abundant until June of 
the following year, doubtless breeding meanwhile, as shown by 
the number of younglarvse occurring in June; and that it lives 
two seasons in the earth before pupation—a supposition neces- 
sarv to account for the distinction in size noticeable in larvae' 
collected together at various dates, practically throughout the 
entire year. 

It follows from the foregoing that late fall plowing, com¬ 
mended as a general defence against wireworm attack, would 
probably be substantially without effect against this species. 
Breeding experiments with respect to the habit of hibernation 
m the pupal chamber are, however, needed to determine the 
value of this economic method for Drasterius elegans. 

The Wheat 'Wireworm. 

(Agriotes mancus, Say.) 

(Plate V., Fig. 4-6.) 

This larva, commonly known as the wheat wireworm, is in- 
jurious to corn as well as to small grain. It is a cylindrical 
pale brownish yellow species, readily distinguished from any 
other wireworm (except another species of the same genus, 
doubtfully separate) by the smooth outlines of the last segment 
of the body, (which is slightly pointed at the tip), and especially 
by two conspicuous black circular pits upon the upper surface 
of this segment near its front border. 

It was first found by me in corn fields July 1, 1883, in afield 
near Peru, Illinois, which had been broken up the preceding year 
from sod. Specimens collected here were devouring the roots of 
the corn and perforating the stems just above the roots, the 
plants being at the time from eight to twelve inches high. The 
effect of this attack—especially of the perforation of the stems— 
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was shown by the sudden withering of the infested stalks. About 
six per cent, of the corn in the field had already been killed in 
this way. It was further obtained by us April 27, 1886, in an 
old corn field among specimens collected by following a plow. 

July 4, 1889, it was sent to us from Prophetstown, Illinois, 
with a report of serious injury to corn and potatoes, plants of 
which withered and died under the attack. A field of one hun¬ 
dred acres over which they seemed well distributed, was reclaimed 
swamp land, recently brought under cultivation. Finally, I 
found it near Sycamore. Illinois, on the 11th of July, 1889, in 
a field tiled and drained the year before and broken up in Sep¬ 
tember from a marshy sod. In this field it had completely 
killed the corn in small patches, and notably crippled its growth 
in others. 

The larva has further occurred in our collections from pastures 
and meadows at Champaign. It is not nearly so abundant in 
Illinois as some other wireworms, only about one eighth of 
our office collections representing this species. In New York, 
however, it seems to be the commonest wireworm known, mak¬ 
ing ninety-one per cent, of some 10,000 larvae sent to Professor 
Comstock, of Cornell University, for experimental uses. 

It has been published as a corn insect only in a brief note in 
'‘Insect Life” (Vol. III., p. 246), by Mr. C. A. Hart, an assistant 
of this office, whose statement was based upon our breeding- 
cage work and collections. 

Its injuries to wheat, though doubtless occurring in Illinois, 
have not come to the notice of myself or my assistants. It has, 
however, been reported from wheat fields in Indiana by Mr. F. 
M. Webster,* infesting there lands of various previous history. 
An older article by Mr. J. Pettit t gives a full account of its 
attack on wheat. 

The length of time passed by this species in the larva, or 
wireworm, state cannot be given with certainty. Mr. J. Pettit, 
of Ontario, who was the first to rear it from the larva to the 
adult, was of the opinion that the larval state did not last 
longer than three years.t Messrs. Comstock and Slingerland, in 
their work on wireworms at the Cornell University Experiment 
Station, 1889-1891, from extensive and careful breeding-cage ex¬ 
periments—one at least of which continued through two years 
and two months—arrived at the same conclusion. They also as¬ 
certained that as the summer advanced the larvae became gradu¬ 
ally less destructive, and that by November 1 (probably earlier 
in the fields) they cease feeding and go deeper into the ground, 
where they remain without food for five or six months. It is 

* Rep. U. S. Dept. Agr., 1887, p. 153. 
t Can. En*., Vol. IV. (1872), p. 3. 

I “Description of the Wheat Wireworm.” Can. Ent. Vol. IV. (1872), pp. 3-7. This article 
contains figures and descriptions of the larva and pupa by Dr. Horn, from specimens 

■reared by Mr. Pettit. 
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early in spring, when they begin to eat again after this long- 
fast, that the greatest damage is done to crops. 

Larvae become full grown and pupate in July, in earthen cells 
the change occurs a few days after these cells are formed, and 
pupae ai e most abundant about the middle of July. Adults mav 
be found by the end of this month, and by about September 1 
all the pupae have changed to beetles. For a few days after the 
change the\ are yellowish white in color, and nearly as tender 
as pupae. Before winter, however, they have become hard and 
normally colored. In Comstock’s experiments, the beetles passed 
the vintei in their earthen cells, none coming to the surface the 
same fall unless their cells were injured. Adults thus disturbed 
did not form new cells, but worked their way to the surface and 
soon died. In April the greater number of the beetles emero*e 
from the earth, though we have taken them almost continuously 
from March 22 to the middle of July. They are most active 
in the evening or at night. 

Description. Larva. (Plate V., Fig. 5 and 6.)—“The newly 
hatched larvae must be very small, and, according to European 
writers, they grow very slowly. The smallest larvae of the 
wheat wireworm we have seen were about 4 mm. in length. 
All variations in size occur at the same time up to a full grown 
larva, which measures from 16 mm. to 19 mm. The larvm are 
quite slender, cylindrical, somewliat flattened on the venter, 
sparsely hairy, and of a waxy yellow color, lighter at the 
sutures. The anal segment tapers gradually to a subacute brown 
point, and bears on the dorsal aspect, near the cephalic border, 
two large conspicuous, brown, eveJike depressions resembling 
the breathing pores. By these, the wheat wireworm of any size 
may be readily separated from any other species which we*have 
found infesting fields.”* 

Pupa—“The pupa resembles the imago in many of its char¬ 
acters, being, however, about one fourth longer, and in the ab¬ 
dominal region more slender, the only differences of moment 
being the following: 

thorax at each angle with a stout bristle-like appendage 
more slender towards the tip, about a sixteenth of an inch long. 
That at the anterior angle is supported on a small papilla, the 
posterior being prolonged from the tip of the angle. Terminal 
abdominal segment above subquadrate, emarginate at tip, 
angles acute and divergent, beneath with a deep sinuous groove 
on each side and a median shallower groove. 

Abdomen above and beneath of nine segments, the first very 
narrow, distinctly visible above, beneath visible only at the 
sides; second slightly broader, beneath nearly entirely concealed. 
The remaining segments are distinctly visible both above and 

^Comstock and Slingerland, in Bull. 33 Ent. Div. Agr. Exper. Station. Cornell Univ.. 
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beneath, the distal angles being slightly prominent, giving the 
sides of the abdomen a dentate appearance.” (Geo. H. Horn’, 
Can. Ent. IV-, 1872, p. 6.) 

Imago. (Plate V., Fig. 4.)—Robust, color piceous to brown, 
elytra often paler, surface moderately pubescent. Head and 
thorax very convex, the mouth inferior, mandibles broad and 
chisel-shaped at tip; surface of head and thorax densely and 
coarsely punctate; striae of elytra deep, punctate, interspaces 
nearly flat, rugose, and punctulate, antennae and feet rufous. 

Length 7-9 mm. 

Agriotes pubescens, Mels. 

(Plate VI., Fig. 1.) 

This species, closely related to the foregoing, is not separable 
from it in the larval stage, and as the two occur in about equal 
abundance in corn fields and have a similar life history, they 
may best be treated—at least until more is known of them—as 
a single economic species. 

Melanotus communis, Gyll. 

(Plate VI., Fig. 3-5.) 

This species is one of the most abundant of our click beetles, 
and the wireworm descended from it has been taken bv us in 
about equal numbers with that of the following species (M. fis- 
silis). The two together make about twenty-eight per cent, of 
the wireworm collections of this office. The species is widely 
distributed, ranging at least from Nebraska to New Jersey and 
Canada. The wireworm of M. communis* though so abundant 
generally, has not been especially common in our collections 
from corn fields, only eight out of forty-five lots collected from 
the office having come to us from such situations. These were 
taken respectively June 30, 1883, from about the roots of corn 
near Milan; from corn fields at Champaign, May 25, 1885, and 
May 16, 1886; from roots of corn after prairie sod at Mendota, 
July 17, 1884; from corn fields near Peoria, July 1, 1883, from 
sod corn at Mt. Pulaski, June 16, 1885; from corn at Urbana, 
May 7, 1888; and from a corn field on the University premises 
at Urbana, November 25, 1890. 

Life History.—The length of the larval period is not definitely 
known, but is not less than three years. According to the 
account of Comstock and Slingerland (with which our own breed¬ 
ing-cage results agree), pupation occurs during July, and about 
one month later the change to the adult state has taken place. 
The beetles under observation did not leave the cell in which 
they had undergone their transformations in the breeding cages, 
until the Toll owing spring, which would indicate that they nor¬ 
mally pass the winter in the ground. Harris says, however, 

* The larva of M. fissilis, the species following, is quite possibly included here. 

I 
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that they are found under the bark of trees, where they pass 
the winter, having completed their transformation in the pre¬ 
vious autumn. Dr. Fitch says that the beetles are most abund¬ 
ant during the months of April, May, and June. Their numbers 
then diminish, and only a few are to be found in August but 

months6 agai“ qmte numerous in September and the following 

In the collections of the office the beetles have been most 
abundant m April Electric-light collections of Melanotus were 
made m May and June; and in November, December and Feb¬ 
ruary, communis has been taken in crevices of decaying; lo«’s 
and under bark in the woods. 8 

Description The larva; vary considerably in size at maturity 
but may be from 20 to 25 mm. long1. 

•kThey are subcylindrical in form, nearly smooth, shining-, and 
of a light brown color, with the head, thoracic and last seg¬ 
ments considerably darker, and the veneer and margins of the 
segments lighter m color. Body sparsely hairy, and each seg¬ 
ment marked on the sides just dorsad of the spiracles with a 
linear impression. The cephalic border of the segments is slightly 
elevated and rendered distinct from the rest of the segment by 
a wavy dark border. Touching this border on each side of the 
dorsum of the segments, is a large, dark, elliptical, striated 
muscular impression. The caudal segment is much flattened 
has no caudal notch, but ends in a short, blunt, horny tubercle! 
On each side of this tubercle the margin is very obtusely notched 
forming two wave-like projections. The dorsum of the segment 
is much toughened and marked by four linear impressions near 
the cephalic border, and a similar mesal depression on the dor¬ 
sum near the caudal extremity. 

“The change to a pupa takes place during July. The mature 
larva forms an earthen cell similar and probably made in a 
similar manner to the cell of the wheat wireworm. This cell is 
about three fourths of an inch in length and three eighths of 
an inch wide. Soon after the cell is finished the skin of the 
larva opens at the sutures on the top of the head and alono* 
th,j median line on the dorsum of the following three or four 
segments The white and tender pupa then works itself out 
leaving the cast larval skin crowded into one end of the cell! 

1 he4-T^lni?"Pads’ iegs’ and antenn8e of the pupa are folded closely 
on the breast. In other respects it resembles the beetle, but is 
nearly one fourth longer, and the nine segments of the abdomen 
are distinctly visible. It is much larger than the puna of the 
wheat wireworm, and in addition to the long sharp bristle at 
ea< i angle of the thorax it has two similar shorter ones, one 
each side of the mesal linear depression near the caudal border 
or the thorax. 

The change to a beetle takes place in about one month. 
1 he rather slender, glossy, dark brown beetle varies from 11 
mm. to 15 mm. in length, and its body is closely punctured 
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and clothed with fine, short, incumbent grayish hairs. The 
wing-covers are striated by deep oblong punctures, the inter¬ 
vening spaces flat and minutely punctured. The mouth parts 
are on the anterior portion of the head, and the front is slightly 
flattened but distinctly margined back of the labrum. The an¬ 
tennae are reddish brown and serrate. A smooth, shallow, im¬ 
pressed line extends along the mesal portion of the thorax. 
Hie tarsi are not lobecl beneath and the claws are pectina*te.”— 
Comstock & Slingerland. 

Melanotus fissilis, Say. 

(Plate VI.. Fig. 2.) 

This species is, according to LeConte, abundant throughout 
the Middle and Southern States, and it also extends north¬ 
ward into Canada. The larvae and beetles are associated with 
those of M. comm unis throughout Illinois, but in the southern 
part of the State this is the more abundant of the two. 

The larva has not been separated by us from that of M. com¬ 
munis, and the two are quite possibly indistinguishable. 

The beetle is from 12 mm. to Id mm. in length, a dark red¬ 
dish brown in color, with the body closely punctured and cov¬ 
ered with fine, short, pale yellowish or grayish hairs. The 
wing-covers are striated with deep punctures and the flat inter¬ 
vening spaces are minutely punctured. The thorax m fissilis is 
without the smooth median longitudinal impressed line found in 
communis. otherwise it is difficult to distinguish these species. 

■Z'/’/e History. The life history of this species is probablv par¬ 
allel with that of M. communis, pupae being found by us July 

and August 12, 1889, as in that species. A pupa in- 
i oon ^ accidentally, in blue-grass sod, into a cutworm cage in 
1889, probably had its cell broken in moving the sod. and 
August 20 it was found lying on the surface. August 22 the 
beetle cast off the pupa skin and appeared to be none the worse 
lor its strange experience. Larvae that had already formed cells 
May 26, 1890, in the breeding cage, about six inches below the 
sur face, had pupated July 26. From a stock-cag’e of wireworms 
collected at various times for experimental use during the spring 
of 1889, we obtained September 21 several specimens of this 
species, with hardened crusts and fully developed color, as if 
their final transformations had been completed some little time 
before They were still in their pupal cells, where they would 
probably have passed the winter if they had not been disturbed. 

Our collections of imagos have been made at substantially 
the same times as those of communis. In November, December 
and February, numbers of adults were found in crevices of old 
logs, sometimes as many as a dozen to thirty or more within 
a few square inches. 
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Melanotus infaustus, Lee. 

A single specimen of this beetle was bred in 1889 from a lot 
of larvae kept in a stock cage and fed upon corn, the others 
giving us M. fissilis. All were collected in a corn field near 
Champaign, and after being placed in the breeding cage were 
not disturbed until September 21, 1889. They were then found 
to bef well-colored adults lying snugly in the" pupal cells, and 
apparently prepared to pass the winter there. 

The adult is 11.5 mm. in length, of a dark brownish color, 
rather slender, and covered with grayish hairs. The thorax is 
longer than wide, with straight, diverging sides, and the pos¬ 
terior angles have only a single carina. It is rounded in front, 
and is very sparsely punctate. The form of the thorax clearly 
distinguishes this species from the others attacking corn. The 
legs and antennae are chestnut-red. 

The Corn Wireworm. 

(Melanotus cribulosus, Lee.) 

(Plate VI.. Fig. 6-8; and Plate VII., Fig. 1.) 

This is without doubt by far the commonest wireworm in 
corn fields in Illinois. Larvae referable to it make not less than 
one third of the wireworm collections of this office, and fully 
half of these were taken in corn fields at dates from April 27 to 
June 28, that is to say during the time when wireworm injury 
to corn is generally commonest and most serious. On the other 
hand, the adult is far outnumbered by M. communis in miscella¬ 
neous collections, being, indeed, rather rare with us except among 
insects obtained from corn fields or bred from larvae infesting 
corn. LeConte found the species in Nebraska, and Smith’s Cata¬ 
logue of the Insects of New Jersey credits it to that state. 

Little has been added to our knowledge of this species since I 
published in 1886 a brief account of its life history in my Mis¬ 
cellaneous Essays on Economic Entomology (p. 17). The state¬ 
ments of that article were based chiefly upon observations made 
in 1885 in a field of corn in Champaign county which had lain 
in pasture for many years before. 

The injury to which corn is liable when the ground is infested 
by this species was well illustrated by the condition of this 
field, where I estimated that wireworms averaged three to a 
hill for the entire area, the number ranging from two to six or 
eight. Only about one hill in fifty wras found free from them in 
the higher, more sandy, parts of the field, although on the 
lowTest ground there were no wireworms at all in several hills 
examined. They had attacked only the kernels as yet, but 
would later, of course, have eaten the roots and burrowed the 
underground portions of the stalk. All the wirew7orms in this 
field were concentrated in the hills of corn, not a single one be¬ 
ing found during protracted search made elsewhere. Even the 
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few remaining tufts of sod of the preceding* year were free from 
them where the hills around were badly infested. The ground 
had been in corn the year before, and had then been consider¬ 
ably damaged, but not nearly as much so as at the time of 
my visit. It had, however, been replanted about June 1 (1884), 
and the owner was plowing up the" first planting May 25, 1885, 
with a view to planting again. 

The wireworms taken from this field were easily assorted in 
two lots, and only two, according to size. Placed in breeding 
cages May 25, they were still living as larvae June 13 and July 
12. By August 3 pupation had begun, the pupae being en¬ 
closed in elongate cells in the earth, and on the 22d pupae were 
again found, but no imagos, while September 12 pupae, recently 
transformed imagos, and others of a color and consistency to 
indicate that they had changed at least a few days previously 
were found still in the earth. None of the beetles came out of 
the earth in the cage during early fall or winter, but February 
17, 1886, all were found dead in their pupal cells, badly in¬ 
fested by mites. The larvae of the smaller size were not bred in 
this experiment, but only those seemingly full grown. All the 
specimens reared were cribulosus, except a single communis, which 
may not impossibly have been introduced with the sod. The 
earth in the breeding cages was mixed with soaked corn kept 
covered with fresh sod. 

A similar but smaller experiment was made the following year, 
with a like result, wireworms placed in a breeding cage in May 
yielding the adult of this species by September 17. 

From these experiments it is evident that the larval life of 
cribulosus, and clearlv of communis also, is completed during 
the latter part of the summer, and that the transformation to 
the imago begins in early autumn. It is probable that the 
imagos emerging pass the winter in their pupal cells, although 
the death of our specimens in the earth makes the evidence on 
this point incomplete. 

The hibernation of this species above ground anywhere out¬ 
side its pupal chamber has not been positively ascertained by 
us. The only collections made from the office which could pos¬ 
sibly bear this interpretation are five obtained in April from 
the 8th to the 28th of the month. Three of these were from 
ground being plowed, and both the other specimens came from 
corn fields—one from about the roots of old corn of the preced¬ 
ing year. 

Description.—Larva.—(Plate VI., Fig. 6-8).—Length about 20 
mm., width 2 mm. Subcylindrical, slightly depressed, yellow- 
castaneous, extremities darker, surface glabrous and shining, 
minutely and very sparsely punctate. 
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Head flattened; cl.vpeus with a rather sharp black tooth at 
middle, and a shorter tooth each side. Exterior to these the 
front margin bears a brush of long, golden yellow hair. Four 
sulci extend back from the front margin, the outer pair ending 
m a setigerous puncture The posterior clypeal prolongation 
widens slightly behind the constriction and usually tapers a 
little posteriorly, but does not become narrower than at 
the constriction. Labruin invisible. Mandibles black, toothed 
internally. Maxi Ike and labium as usual in wire worms, the 
pa;pi short and stout. Antennae short, the penultimate joint 
obtusely toothed beneath, the last joint hemispherical, whitish. 

h ii st thoiacic segment about as long as the other two com¬ 
bined. Abdominal segments about two thirds as long as the 
prothoracic, except the first, which is shorter, and the last, which 
is neai ly tv ice as long as the one preceding. Each segment bears 
an elevated border in front, limited by a sharp darker ed°’e 
postei lorly, v kich is obsolete at the middle on the thoracic and 
first abdominal segments. This edge curves suddenlv backward 
m front of the spiracles. These are oblong ovate, not far from 
the anterior margins of the segments, one on each abdominal 
segment except the last, and the thoracic pair on the mesotho- 
rax below the lateral margin. Above the spiracles, close to the 
elevated border, is a transverse longitudinally striated oval mus- 
culai impiession, and between them and the spiracles originates 
an impressed line which extends backwards partially across the 
segment. The striae of the muscular impressions are light colored 
and they are separated by dark brown flat intervals. On the 
middle segments of the body there are usually five stria? in each 
impression, sometimes fewer, and in one specimen none. On the 
terminal segments the number may reach ten or twelve; and on 
the prothorax there are usually more than five. The legs are 
stout, and armed with brown spines. The last segment is charac¬ 
teristic of the species. Anteriorly it is quite convex, and marked 
with four longitudinal nearly parallel impressed lines, the inner 
pair diverging anteriorly; posteriorlv ft is flattened a little, 
especially at the tip. 

The surface is covered, as usual in Melanotus, with small tu- 
bei cles, more numerous near the tip, and is also rather coarsely 
punctate o^ er the posterior two thirds, more closely near the 
tip. In M. communis the punctures are finer, sparser, and much 
less conspicuous. At the tip of the segment is a short, feebly 
elevated margin, ending on either side in an angle or blunt 
tooth, and bearing a third angle or tooth at middle; the out¬ 
line between the teeth often scarcely concave. The sides of the 
segment are rounded, not evidently margined or angulate. 

Imago. (Plate VII., Fig. 1).—Length 9-11 mm. Pubescent; 
color brownish fuscous, lighter than in communis, and tapering 
less posteriorly. The front is not concave or margined. The 
thorax above coarsely and rather densely punctate, shining; 
sides nearly straight in male, rounded in female; posterior an¬ 
gles unicarinate. Claws pectinate as usual in Melanotus. 
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Asaphes decoioratus, Say. 

(Plate YII, Fig. 2-4.) 

This widely distributed species, occurring- through all the 
Northern States east of the Mississippi Liver, is fairly abundant 
in our collections, nearly one third of them coming from corn 
fields. Otherwise the larvae have been collected in meadows and 
pastures and freshly plowed sod, from oats fields (twice) and 
clover, and once from woodlands. 

Of the frequency and amount of its injuries to corn, as com¬ 
pared with other species infesting that crop, we have no very 
precise information. The general drift of our observations is, how¬ 
ever, to the effect that it is of little significance as a corn insect ; 
a conclusion of some interest, since its life history differs from 
that of the other species in a way to render it less subject to 
destruction by fall plowing—almost the only preventive measure 
hitherto found practically useful for wireworms. Indeed, the 
early date at Avhich larval activity ceases, makes it unlikely that 
injuries by this species will be as serious as those whose period 
of pupation comes later in the season. 

Life HistoryShortened larvse enclosed in oblong oval cavities 
were turned out by the plow in a corn field in Ur ban a April 20, 
1886. They were placed in a breeding cage, and by May 15 one of 
them had pupated on the surface of the earth. June 1 one beetle 
of the lot emerged, and another partially escaped from its pupal 
skin, but died before completing the transformation. In other 
breeding cages larvae were found to have pupated May 16 and June 
13,1886, and a, beetle was obtained from the earlier one on June 2. 
On May 16, 1887, a pupa was turned out by the plow in a corn 
field, and the beetle from it appeared May 25. In a cage con¬ 
taining larvae taken in a clover field, both larvae and pupae were 
found July 19, 1887. Again, larvae kept in an insecure cage 
outdoors had formed cells as late as June 17, 1890, but they 
had not pupated on July 1. Subsequently, when the cage was 
examined, all had escaped. 

The experience of Comstock and Slingerland was to the same 
general effect, except that preparations for pupation did not be¬ 
gin with them until the latter part of May or the first of June. 
Adults had emerged, however, from their pupal cells by June 27, 
in about six weeks after the larvae had been placed in their 
breeding cages. With us, it will be noticed, preparations for 
pupation began April 20, the first pupae were found May 15 and 
16, and the beetles appeared as early as May 25. The pupal 
stage was of about three weeks duration. 

Description. Larva. (Plate VII., Fig. 3 and 4.)—“Subcylin- 
drical in form; considerably flattened; dorsum slightly more 
convex; and lateral fold prominent. Length, when full grown, 
20 mm. to 25 mm. Color dark waxy yellow; mandibles and 
cephalic margin of head black shading gradually into the dark 
brown color of the head. Head flattened, and with long brown 
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liairs arising* from the pits on the sides. The clypeus with the 
caudal portion fusiform, the cephalic part of this portion nar- j 
lowei than the caudal part; cephalic margin of clypeus with a 
large, prominent, three-toothed lobe on median line: the mesal 
tooth of this lobe is larger and longer than the others; on some 
specimens these teeth are more or less worn off. Labrum ap¬ 
parently wanting, being entirely within the cavity of the mouth, 
the mandibles are large, arcuate, and bear a short curved median 
tooth on the mesal side. The maxillae have the cardo stron°iy 
bilobed; the stipes very slightly diminish in width toward the 
pi oximal end, which is truncate. The sides of the gula are 
nearly parallel, this part being but slightly narrowed towards 
its base; the base is rounded, with one long hair arising from a 
deep excavation near each lateral angle. Prothoracie segment 
subquadrate and nearly as long as the other two thoracic seg¬ 
ments. 1 he remaining segments of the body of nearly uniform ji 

length, slightly constricted at the’sutures, and almost twice as f 
wide as long. The caudal segment is considerably flattened, and 
has a large oval caudal notch formed by two rather long flat¬ 
tened projections, each of which curves slightly dorsad and ter¬ 
minates in two short, blunt, hornv diverging tubercles; the two 
inner tubercles project dorso-mesad, with a small hair-bearing i 
tubercle arising from the lateral aspect; the outer tubercles pro¬ 
ject nearly directly dorsad. The dorsum of the segment is bounded 
by a narrow ridge which on the sides of the segment bears four 
short, distinct, blunt, horny tubercles, the more caudal one bein«* 
consideiably larger. The area bounded by this ridge is convex I 
eephalad, slightly roughened, bears no hairs, and is marked bv 
a deep, roughened, linear depression on each side and a short 
mesal linear impression extending from the middle of the area 
to the caudal notch; ventral portion of the segment slightlv 
wrinkled, the semicircular fold around the anal proleg extends i. 
upon the base of the leg in the form of a thin finely striated 
maigin, the distal margins of the joints of the leg are similarlv 
striated. The prosternum is triangular, and acutely wedge- 
shaped caudad. The thoracic legs are short and stout; each joint 
aimed with short brown spines. Spiracles large, elongate oval, 
brown, there is a single thoracic pair situated on the second 
thoracic segment on the inflexed portion just in front of the coxae; 
theie are eight abdominal pairs, each situated near the cephalic 
border of the segment. Surface of the body shining, nearly 
smooth on the thoracic segments and on the venter; the dorsum 
of the abdominal segments is marked with numerous shallow 
transverse notches, and a slight dark ridge which crosses the 
segment near the cephalic border, then curves suddenly, extends 
obliquely caudo-ventrad on each side and nearly meets the faint 
impressed line extending across the segment. "The caudal and 
cephalic margins of the first thoracic segment, and the caudal 
margin of the other segments, except the first and last, are 
marked, by numerous fine longitudinal striae. A linear mesal 
depression ending abruptly near the caudal border of each seg- 
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ment, extends along the dorsum. Body sparsely clothed with 
long yellowish brown hairs; a row of from 18 to 22 hairs ex¬ 
tends around the body from one subdorsal line to the other 
near the caudal border of each segment except the head and 
last segment; two similar hairs arise near the cephalic margin 
of the segments, one dorsad and the other ventrad of each 
spiracle; the lateral and caudal tubercles on the anal segment 
have one or two hairs arising from their sides, and other hairs 
arise from the proleg and from small tubercles on the venter of 
the segment.”—Comstock & Slingerland. 

Imago. (Plate VII., Fig. 2.)—'“Piceous black, shining, surface 
often with seneous tinge, elytra often pale, legs pale rufous; 
surface sparsely clothed with grayish pubescence. Thorax mod¬ 
erately, not densely, punctured, hind angles divergent, carinate, 
the carina diverging from the margin; flanks moderately densely 
punctured in front, a large smooth space posteriorly. Elytra 
moderately deeply striate, striae punctured, intervals convex 
and punctulate. * The prosternal mucro is horizontal, the 
mesosternum is however not prominent. Length 9-15 mm. 
Geo. H. Horn. (Trans. Am. Ent. Soc. VIII., p. 73.) 

The female differs from the male in having the thorax shorter, 
its disk more convex and punctured, the sides more arcuate, 
and the general form stouter and more convex. 

NATURAL ENEMIES OF WIREWORMS. 

A single parasitic fly has been bred by us from a wireworm, 
which, because of its condition when found, could be only doubt¬ 
fully referred to Melanotus fissilis. Comstock and Slingerland 
frequently found larvae killed in their breeding cages by a fungus 
determined by Professor Boland Thaxter as probably Metarrhi- 
zius anisoplite. Larvae killed bjr this disease have the body 
filled by the growth of the fungus, and assume a woody appear¬ 
ance. An Asaphes larva turned out by the plow at Champaign 
May 10, 1886, was infested by a parasitic fungus of another 
genus, very much like Cordiceps. 

In my work on the food of birds,* I found that some seven¬ 
teen species eat to some extent “click beetles,” or their larvae, 
the wireworms. These insects constitute about two per cent, of 
the food of five species of the thrush family—the robin and 
the brown, the hermit, the wood, and the Alice, thrushes. The 
examination of the food of these birds continued throughout 
the year, and the proportionate amount of these beetles 
eaten was found to be greatest during the months when they 
were most numerous; but even then the quantity destroyed 
was scarcely sufficient to affect materially their average num¬ 
bers. Mr. E. V. Wilcoxf, while studying the food of the robin, 
at the Ohio Agricultural Experiment Station, found in the 

♦ Ball. Ill. State Lab. Nat. Hist., Vols. I and II. 
I Bull. Ohio Agr. Exper. Station, No. 43, (1892), p. 127. 
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stomachs of twenty-seven of these birds, shot in April and Mav 
Llatendae amounting to three and one half per cent, of E 
food. Of the remaining species of birds known to eat them none 
take enough to make more than a fraction of one per cent of 
them food except, perhaps, the crow. Dr. Fitch says that “wire: 

flvoritea'fo, ,J?'r!8^111 °7’ th? snaPPinS beetles, constitute the 
lavonte food and principal sustenance of these birds [crows].”* 

PREVENTION AND REMEDY. 

I rob ably no class of agricultural insects has had prescribed 
for it a longer list of artificial remedies than the wireworms 
and certainly no such list has been of less practical value After 

SCT .“t ":ith their work in this count,y 
and in Laiope their injuries continue at present practically un¬ 
checked by any treatment consistent with the methods of Ameri¬ 
can agriculture. KI1 

vimw n+PO'i°nc-°f the “08* deadly sort applied to corn pre¬ 
vious to planting, or to food lures distributed through the 
ground tor the purpose of drawing off the attention of these 

sec.s fiom corn, have proven almost entirely valueless, both 
n my experience and in the more elaborate trials made bv 

Comstock ana Slmgerland in New York. Late fall plowing 
breaking open the pupal chambers within which the recently 
-nf°™ed adults pass the winter, will probably have the eh 
^ f(0|dnnl"lsh generally the number of these beetles during 

Slim l that8ihypeaa H0KmSe,0Ck and Slingerlaad have also ascer! tamed that the adult beetles are susceptible to certain poisons 
■!a |"’l°!’K-y distributed with certain attractive kinds of food; 

d \ have to suggest a systematic rotation intended to inte^ 
P ,,”" grass and corn a crop not vulnerable to the wire- 
” Otherwise we are substantially without a hint of any 
I I!? he ravages of these insects other than 

ie time-honoied resource of the corn farmer, namely, late plant- 

thf first'nla°rr- 1, JR Sr,CO’ld •ve?r after sod’ and J&te replanting if 
T 18 destroyed. In the latter case it is well to 
It'? rows, allowing the first corn to stand as long 

as is consistent with a proper cultivation of the field. All the 

cornW?f t!f be,n8 ,at.the time concentrated in the old hills of 
ihnl’ ti 1686 be destr°.ved when the field is planted the second 
t ,pl/rl f'VU'ieiWOr'.nS stl11 active in the earth are forced to at¬ 
tack the freshly planted kernels as their only food resource. 

fir,s1. experiments with poisons for the wireworms of which 
have definite record, were made at my office in 1885 and 

moloffv” fpei8im myi‘';YcKell;UneOUS Essa-vs on Ec°uomic Ento- ° °fe«y (P- 18), printed the following year. 

RnaWW m Maj’ 1888' we fed thirty-seven wireworms on corn 
soaked toi seven days m a mixture of water and Paris green. 

ie corn was covered with a coating of the green poison, and 

*Eleventh Rep. (Trans. N. Y. State Agr. Soc., (1866), p. 542. 
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was eaten freely by some of the worms without killing them. 
Twelve wireworms fed on corn soaked in Fowler’s solution 
diluted with an equal quantity of water were not affected, al¬ 
though a portion of the corn was eaten. Twelve others, fed on 
corn soaked in an alcoholic solution of arsenic, were not injured 
by the poison, though feeding freely on the corn. Experiments 
in June and July, when wireworms were fed on corn soaked in 
a solution of arsenic in boiling water, were less satisfactory be¬ 
cause the larvae were so near pupation that they ate little or 
none, pupal cells being formed five days after the experiment 
began. Corn soaked in a solution of strychnine—four grains to 
a half pint of water—over night, and fed to seven wireworms 
June 28, 1888, had not affected them by July 5, although the 
corn was slightly eaten. Twelve worms supplied with corn 
soaked twenty-four hours in an alcoholic solution of corrosive 
sublimate June 27. 1888, did not eat the corn. 

A repetition of these experiments in June and July, 1891, by 
a different assistant and under somewhat different conditions, 
gave substantially the same results. June 27, 1891, corn was 
soaked in a saturated solution of potassium cyanide and fed to 
three wireworms. July 3 one grain of corn was slightly eaten, 
and July 10 one grain was badly eaten and one worm missing 
—probably eaten by mice that had obtained access to the cage. 
July 20 several grains were badly eaten; July 27 the remain¬ 
ing two worms were active, but the corn was untouched; and 
the experiment ended without effect. 

In many of the experiments, particularly when alcoholic solu¬ 
tions were used, or where the corn was soaked for a consider¬ 
able length of time in arsenical solutions, it failed entirely to 
germinate; while in experiments where the grain was simply wet 
and rolled in the arsenites, or soaked for only a few hours, it 
grew almost as freely as did untreated corn in check lots. 

These experiments with the arsenical poisons and strychnine 
agree substantially with those of Messrs. Comstock and Slinger- 
land, published in November, 1891, and show that it is not 
practicable to protect the corn by means of them, even were it 
possible to use them without retarding or preventing the ger¬ 
minating of the seed. 

Coating the kernels with tar and soaking them in a solution 
of salt, a solution of copperas, a solution of chloride of lime 
and copperas, in spirits of turpentine, and in kerosene oil, have 
been tried by Comstock and Slingerland without encouraging 
results. 

Applications of kerosene emulsion and pure kerosene made to 
the worms in the earth were found by me in 1885 practically 
ineffective, any strength sufficient to kill the larvae killing 
vegetation also. Similar results were obtained by Comstock 
and Slingerland, who, after using crude petroleum, an emulsion 
of the same, and a common kerosene emulsion, concluded that 

4 E. 
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the last is more promising than the others, but that it cannot 

tLITi ab'V,aPPtl eCl °D a larSe scale' Experiments made by 
them show also that even a clean fallow for an entire season 

. uot starve out the worms; that neither buckwheat, mustard 
iape crops—frequently recommended to clear the earth of 

wireworms will accomplish the desired result- and that sa?t 
applied at the rate of 1,600 pounds to the acre-a heavy dresS 
ng neithei dines the wireworms deeper into the soil nor causes 

them to migrate to any appreciable distance; that kainit used 

a te, tl+Ker’ eVen ln Vftr-V lar8'e quantities, had little if any 
effect on the wireworms;* that muriate of potash—four to six 
tons to the acre (an excessive amount)-is but slightly effective- 
that lime at the rate of even two hundred bushels per acre does 
not injure wireworms; that chloride of lime must be used in 
iiiipi ai tiryb]e quantity to produce any marked effect; and that 
gas-lime, although capable of destroying the wireworms, must 
be applied in such great quantities that its use is impracticable 
on laige aieas. Bisulphide of carbon poured into a hole in the 

excessi?veacoste mfeSted hl11 destro^s the wireworms, but at an 

. Tlie Promising remedy for wireworms, in my judgment 
is one winch has unfortunately not been experimentally tested 
nf ttl rf iv fIlevertthelf precisely based upon our knowledge 
of the life history food and habits of these insects. It consists 
?/ £,f 'ot.f'tlo,l] ln winch clover follows always upon grass and is 
itself followed by corn According to this plan pastures and 
meadows of grass might lie unchanged for several years, being 
Pi*''i®d’ w?len br°ken up, in late summer or early fall and sown 
to clover in the spring—either with oats, or on winter wheat or 
rye sown the tall before The clover should be allowed to stand 
a second year, and might then be followed with corn with posi- 
t've assurance that the wireworms originally in the sod would 
by that time have entirely disappeared. From the regular ro¬ 
tation for grain lands grass would thus be excluded. In such 
a ofaMon corn might be followed by small grain, this bv clover 

vBibF effpJr C°r H Whllf, the. wireworms might produce some 
, 01[ bbe small gram the first year after grass, this 

' ° | usually be much less serious, at any rate, than the dam- 
lo corn. 

nrTvf ^e?efa-i ^homological effect of some such management 
could not fail to be beneficial, since it would applv to cut¬ 
worms and white grubs as well as to the wireworms now under 
c iscussion. The system of rotation now common in Central 

the sections should be similar with resoeet to freatment Care was taken that 
auenee, the kainit section was renoJfei?2 of, land’ sltu^ion, etc. As a conse- 
the muriate section as but little infested andf^bdo11 lr^i-7fexe“pt froP injury by insects, 
is evident from the context that this PTnorfminf intermediate strip as almost destroyed, it 

ently not under theTnepection of an entomSS. made SOme years betore- appar‘ 
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Illinois is, indeed, seriously defective in the fact that the plants 
composing it—Indian corn, small grains, and grasses—are all 
of the same botanical family and consequently subject in large 
measure to the same enemies. Any variation of this system 
which will introduce as a regular link in the chain a crop be¬ 
longing to some other and widely different family of plants, 
wilf serve the general purpose of that here proposed. 
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B. Injuries to the roots. 

Injuij to the loots of corn in spring* and early summer may 

cron U thp th1 ° OSt 0bserver the aspect of the growing 
no^ hoti f t ' fai S aPPear ln spring, the difficulty may 
not be due to poor seed or to injuries to the kernel, but may 
be caused by an early insect attack upon the voun«- roots 
uhich may even kill the plant outright before the sorout has 

are most'hkelv t Th° r°0t l0U'T -°f ^ corn and the wireworms aie most likely to be concerned in this form of injury. 

Later m the season, when the plant is a few inches high the 
uneven growth of the corn will often attract attention, patches 

theefleld adiarcen{tdVana1I!g Sl°W,y in comPal'ison with parts of 
•] ’ fnd "! a way not t0 be accounted for by 

differences of soil. In such cases, white grubs, wireworms corn- 
root worms, or plant lice should be sought for. Combined with 

11s uneven growth, or possibly in times of drouth without it 
mostar,mei “ay ,notlce yellow patches in his field, the color beino’ 

com rrr1 u/on the ioJer ieaves-The r°ot ]°use °f 

An especially significant symptom of more or less serious 
mischief is the presence in the field of numerous burrows of 
a I ? moil y. p|aced in or immediately near the hills of corn, 
d,Vof r« rL,COnSplCU°'1Sc shortIy after rains. This invariably in- 
be tntnU ha presteace of r°ot llce m the field, although if the'eorn 
be small a careful search may fail to detect them at the time 

lkAs such* tW tfc afoc,atlon between the ants and the root 
£thl let , t,he,formei; prepare the way for the latter early 

the season by sinking their burrows among the corn roots 
thus giving the lice access to them. e cum roots, 

.,Hat. a,Jout the time the ear is beginning to form, and from 
wind r!r?vU a, < bi|e stalks of corn are easily prostrated by 

be fonnddthfltntlfnn ! i° rea,diIy rise a8'aiu> jt will commonly 
ound that the hold of the plant upon the earth is abnormally 

at all ASt°?odaSt°eria?d?/eaie3 iuSt ?gseribed is not duo to insect attack 
by Prof. T. J. Burrill in Bultetfn Nofi of kfhewA.ans'earn root blight, fully described 
(August, 1889). In this disease the corn stoSs JrowW 'lura1 Experiment Station 
usually slender, and sometimes dying whife y ouSrThe \ oE ^i’nbeeomiD5 yellow and 
upon the lowest leaves. On pullingud thn nfaWt ft a 3lloJ color is most pronounced 
|° be injured and usually dend the bott m nao’ £ f thIdS?ithn- wuSt root8 are seen 
tached being similarly affected If snlitthJmmh ^hleh these roots are at- 
part is seen to be of auniformdarkS colSr 2nd wdJ?’ th,e ianer of this lower 
less pronounced above appears in tht?discoloration, becoming less and 
them are seemingly bealthy On tLsfirSS? },oms’ wbile the parts between 
rodod spots may be found, sometimes cohered with a fl?m gelatinous materia™™1*11 COr' 
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slight, so that the hill may be pulled up too easily. This con¬ 
dition of the plant is due to a loss of roots, usually to be 
attributed to one of the corn root worms, or, more rarely, 
to the white grubs. Sometimes, however, a similar appearance 
is given late in the season to a field infested by the chinch bug, 
which by abstracting sap from about the base of the stalk just 
beneath the surface of the ground will often prevent the shoot¬ 
ing forth of the so-called “brace roots,” which serve to anchor 
the top-heavy stalk more firmly in the earth. 

SYNOPSIS OF INJURIES TO THE ROOTS, AND ORDER OF 
DISCUSSION. 

1. Roots deadened, hardened, or dwarfed^, without apparent 
loss of substance. Page 55. 

a. Small brown or yellowish ants abundant in the hills, 
and bluish green or whitish root lice on the 
larger roots. Page 55. 

Plant Lice and Mealy Bugs: Page 55. 

Aphis maidiradicis (The Corn Root Aphis). (Plate 
VII., Fig. 5 and 6; and Plate VIII., Fig. 1-5.) 
Page 58. 

Schizoneura panicola (The Grass Root Louse). 
(Plate VIII., Fig. 6; and Plate IX., Fig. 1.) 
Page 85. 

Trama erigeronensis. (Plate IX., Fig. 2.) Page 93. 

Forda occidentalis. (Plate IX., Fig. 3.) Page 95. 

Tychea brevicornis. (Plate IX., Fig. 4.) Page 97. 

Geoica squamosa. (Plate IX., Fig. 5 and 6; and 
Plate X., Fig. 1, 2, and 3.) Page 98. 

Rhizobius spicatus (The Woolly Grass Root Louse). 
(Plate X., Fig. 4.) Page 104. 

Dactylopius sorghiellus (The Corn Mealy Bug). 
(Plate X., Fig. 7 ana 8.) Page 106. 

Ants: Pages 66 and 82. 
Solenopsis debilis. (Plate II., Fig. 2.) Page 66. 

Myrmica scabrinodis lobicornis. (Plate I. and Plate 
II., Fig. 1.) Page 66. 

Lasius niger. Page 82. 

Lasius niger alienus. (Plate X., Fig. 5 and 6; and 
Plate XI., Fig. 1.) Page 82. 

Lasius interject us. Page 66. 
Formica schaufussi. (Plate XI., Fig. 2.) Page 66. 

Formica fuse a. Page 66. 
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b. No notable number of insects present. The lowest roots 
dead; surface of underground part of stalk with 
brownish corroded spots, interior of this part 
darker, at least at the joints, while the spaces 
between may be seemingly healthy. (Root 
blight of corn, a bacterial disease; not ento¬ 
mological.) Page 52. 

2. Roots evidently injured or destroyed by perforations, gnaw¬ 
ing, burrowing, decay, or other loss of sub¬ 
stance. Page 109. 

a. Roots eaten away, not burrowed or perforated, and 
without rotten or withered tips; tap-root com¬ 
monly gone or decayed. White grubs in soil 
among or beneath the roots. Page 109. 

White Grubs: Page 109. 

Lachnosterna rugosa. (Plate XII., Fig. 1-3.) Page 
139. 

Lachnosterna fusca. (Plate XII., Fig. 4 and 5 ) 
Page 138. 

Lachnosterna in versa. (Plate XII., Fig. 5.) Page 
138. 

Lachnosterna hirticula. (Plate XII., Fig. 3.) Page 
139. 

Lachnosterna gibbosa. (Plate XII., Fie;. 6 and 7.) 
Page 139. 6 ' 

Cyclocephala immaculata. (Plate XII., Fig. 8; and 
Plate XIII., Fig. 1 and 2.) Page 138. 

Allorhina nitida (The Green June Beetle). (Plate 
XIII., Fig. 7.) Page 144. 

Prionus laticollis. (Plate XIII., Fig. 4, 5, and 6 ) 
Page 146. '' 

Prionus imbricornis. (Plate XIII., Fig. 3, 5, and 6.) 
Page 146. ' 

b. Roots penetrated, perforated, irregularly burrowed, and 
more or less eaten off and eaten up. Under¬ 
ground parts of stalk also usually similarly in¬ 
jured. Page 146. 

Wireworms in soil among the roots. Page 28. 

Wireworms: Pages 28, 47, 48. 

Cardiophorus sp. (Plate IV., Fig. 6.) Page 32. 

Drasterius elegans. (Plate V., Fig. 1-3.) Page 34. 

Agriotes mancus (The Wheat Wireworm). (Plate 
V., Fig. 4-6.) Page 36. 



55 

Agriotes pubescens. (Plate VI., Fig. 1.) Page 39. 

MeJanotus communis. (Plate VI., Fig. 3-5.) Page 
39. 

MeJanotus fissilis. (Plate VI., Fig. 2.) Page 41. 

MeJanotus infaustus. Page 42. 
MeJanotus cribulosus (The Corn Wireworm). (Plate 

VI., Fig. 6-8; and Plate VII., Fig. 1.) Page 42. 

Asaphes decoloratus. (Plate VII., Fig. 2-4.) 
Page 45. 

Small, slender, soft-bodied, yellowish white grubs in 
the roots and earth. Page 146. 

Diabrotica 12-punctata (The Southern Corn Root 
Worm). (Plate XIV., Fig. 1-5.) Page 146. 

c. Roots visiblj7 penetrated and perforated scarcely at 
all; sometimes decayed at tips, but not eaten 
away. Principal injury interior, in form of 
minute burrows which are commonly longitud¬ 
inal, discoverable on peeling or splitting the 
root, the burrows sometimes containing minute 
slender white six-legged larvae, with brown head 
and neck and brown patch on last segment. 
Page 154. 

Diabrotica longicornis (The Northern Corn Root 
Worm). (Plate XIV., Fig. 6-8; and Plate XV., 
Fig. 1-8.) Page 154. 

Detailed Discussion of Injuries to the Roots. 

1. Some of the roots deadened, hardened, or dwarfed, without 
loss of substance. 

a. Small brown or yellowish ants abundant in the hills, 
and very small, bluish green or whitish, oval, thick¬ 
bodied root lice on the larger roots. 

PLANT LICE AND MEALY BUGS. 

(Aphidid e and Coccid,e.) 

Associated with ants in hills of corn, the observer may find 
any one or more of eight species of minute, soft, thick-bodied, 
six-legged insects, sometimes winged, but usually without wings, 
and always of very sluggish habit and slight power of locomo¬ 
tion. When exposed, they may show little or no signs of 
disturbance, but if shaken off the roots into which their stout 
jointed beaks are thrust, they will probably crawl slowly and 
clumsily about, making movements almost too sluggish and 
aimless to look like efforts to escape. The ants which have 
nested in the hill will, however, commonly seize these little 
insects in their mandibles and hurry away with them into con¬ 
cealment. 
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scrioti™ n? £retter ?a-rt ?! th°Se “swerins to the above de- 
acnption to be found m the corn field, will usually be olant 
hce (aphides); and will mostly belong, in fact, to a^simde spe- 
; es5 the coin root aphis; but a few may be “mealv blip’s” 
(genus Dactylopius family Coccidm), recognizable aMuch^v 
then general lesemblance to the kinds of “mealv buo-s” common 

lTceglbvnthe'iretlnV|1-e‘V T* b? distingui«hed from the plant 
mentarv size t ’ f'ms.er bod.es, and by the almost rudi¬ 
mentary size ot their legs and antennae. They are a I wavs mv 
<ered with a mealy or powdery excretion of minute particles of 
wax, and never have honey tubes, or cornicles, on the back of 
the abdomen—both characters in which they agree however 

nlant^Wtl the 0"',er Plant. Iice- From all'the corn-infesting 
pant lice they may be technically separated by the fact that 

whlll thTidant'Ih 6 and b®ar but a single tarsal claw, 
a pair of £al claws ’S gr°UP h&Ve two tarsal &*** aad 

Plant lice are among the most prolific of insects* producing 
several generations annually, but thev are commonlv held 
severely m cheeky by climatic, meteorological, and biological 

parasites8 ’ Th^v Ife b'’ season’ weather, and plant or ammal 
parasites, they are, consequently, capable of rapid and enor 
mous increase when any of these 'checks are' temporarily 

bltbltlL nurflm elll!]erf'/> a degree' As the-^ affeot the Plant 
!len; „pa ti g the elaborated sap upon which its vital activity 
this o ifinjury done is usually general, and especially is 
in addition trfti0-0 e the part infested. Some species, however, 
' “SiPt ,this general dram upon the life of the plant, cause 

a listmct lod defomrty to root or leaf in the nature of a o-al] 
which protects them at the same time that it secures them food.’ 
- u.y «lop liable to their attack in force is never long free from 

mal8 dis-Inneal11116 han(t a see,ningl.v irresistible outbreak 
may disappeai as quickly as it came, a slight and almost im 

ofrZsfdeehcafeg1n°secte.tdlti°nS **** taldUg tremendous 

w?noN ^fil-fi1 01c some Part some generation, may grow 
be wlthmlt”8- t!1®T for ,apid dissemination, or the species may 
be without winged representatives. They may live through the 

of 'tlil limit' ?{.their aetive life above ground, on exposeefparts 

C oi' they may alternate, spreading eacV year 
naito thf .Ini/® I' and t Ta,ld back again. Whatever 
pait or the plant they infest, they may live on a sino-le host 
species, they may spread indefinitely from one to severa? others, 

-in a single year(?Scfenceeyol'^fxiy 1ST? n e.iK?- °^ia *ouse iMyzuz achyrantes ?) 
Aphides, Yol. L, p?80) that asingle rose ?nh!: ^wBuckt/m shows (A Monograph of British 

SxtUIIn5g!>r«a%e S^vehnt^n“h 
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or they may migrate definitely, by means of a fixed generation, 
from one species to another, requiring thus for their continu¬ 
ance two plant species often extremely unlike * 

Finally, the sexual, oviparous generation (commonly the last 
to appear in fall) may leave its eggs on the exposed parts of 
the plant last infested, or it may deposit them in the earth 
among or on the roots of its host. In the former case the de¬ 
struction of the plant, or of its remains, will destroy the lice; 
in the latter, the eggs rest like a seed in the earth to stock the 
ground the following spring with a horde of young, ready to 
infest the succeeding crop if suited to their tastes and habits. 

All the plant, lice of our present list of species infesting the 
roots of corn are, so far as known,t subterranean only, producing 
no galls, but leaving their eggs in the earth over winter. They 
infest more than one plant, spreading from one to another 
species in an indefinite manner, not definitely migrating. The 
corn and grass root lice (Aphis maidiradicis and Schizoneura 
panicola) develop early in the season winged forms by which 
they easily spread from field to field. 

Six species of plant lice belonging to as many different genera,! 
have been found by us habitually infesting corn roots in Lllinois. 
They are Aphis maidiradids, Schizoneura panicola, Tram a erip;. 
eronensis, Forda occidentalis, Tychea hrevicornis, Rhizohius spi- 
catus and Geoica squamosa. By far the most important of these 
is the first mentioned, commonly known as the corn root aphis. 
This is, in fa.ct, the only one on the list which infests corn primari¬ 
ly as a principal food plant, the others being essentially species 
of the meadow and pasture, attacking corn but lightly, and 
most commonly only when it follows grass. 

The association of all these species with ants, which care for 
them in many ways, some of them indispensable, and feed in 
turn on excretions of their insect charges, is a fact of special 

*The apple louse (Aphis mali), for example, passes from the apple to various grasses 
in midsummer, returning to the apple leaf in fall, and leaving upon the twigs eggs from 
which young hatch the following spring. The hop louse (Phorodon hamuli) alternates in 
a similar manner between the hop and the plum; and a grass root louse (Schizoneura corni) 
between the grasses and the dogwoods. 

+ It has long been a general opinion that the corn root louse, presently to tre discussed* 
is a subterranean form of the leaf louse (Aphis maidis), a surmise which I have failed to 
verify after many efforts extending through several years, and so ha\ e declined to accept. 

+ The following brief table may serve in a general way to indicate the correct genus and 
species of each of our corn root lice: 

Cornicles well developed.t.Aphis maidiradicis. 
Cornicles reduced to dark rings.Schizoneura panicola. 
Cornicles wanting. 

Last two joints of beak not longer than basal portion. 
Anal plate subglobose, strongly prominent. . 

Third antennal joint about as long as first two combined, an additional joint 
usually more or less distinctly formed from it, making the antennae 6- 
jointed..Trama eriqeronensis. 

Third antennal joint very long, nearly twice as long as first two combined, 
antennae uniformly 5-jointed.Forda occidentalis. 

Anal plate short, transverse, not at all prominent. 
Antennae normal, as large as rostrum, third and fifth joints more than twice 

longer than thick.Tychea hrevicornis. 
Antennae minute, much smaller than rostrum, joints less than twice as long as 
thick.Iihizobias spicatus. 

Last two joints of beak much longer than basal portion, anal plate retracted into 
dorsal segments.Geoica squamosa. 
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economic significance, since the ant most active in preserving 
the plant louse species must be taken into account as a factor 
in toe economic problem. 

The Corn Root Aphis. 

(Aphis maidiradicis, Forbes.) 

(Plate VII., Fig. 5 and 6; and Plate VIII., Fig. 1-5.)* 

No insect affecting corn is more deserving of the attention of 
farmers and entomologists at the present time than the corn root 
aphis. It ranks as a corn pest with the chinch bug and the 
army worm, less injurious at any one time than these are 
locally and occasionally, but overtaking them, on the other 
hand, by its general distribution and the constancy of its at¬ 
tack. Although it lives upon the roots throughout" the life of 
^ e Plant, the principal damage is done at the same time as 
that caused by wireworms—while the corn is still small. It con¬ 
trasts with the corn root worms with respect to the time of its 
most injurious activity, the latter coming in at about the time 
when the aphis generally begins to loosen its hold; but the two 
agiee m the fact that they make their first appearance in sprint 

giound which has been in corn for at least a year pre¬ 
ceding. The common root worm is confined throughout the 
season to the field in which it hatches, while the a<phis presently 
scatters abroad, more or less freely according to the percentage 
of the second and succeeding generations which develop wings. 
On the other hand, although its worst mischief coincides with 
that of the wireworms, it is not commonly the case that both 
are especially injurious in the same fields, the wireworms follow¬ 
ing grass of the first and second year preceding, and the plant 
louse most commonly infesting corn on old corn ground only. 
As lands recently in grass are most likely to contain the white 
grubs also, it is not a common thing to find the corn root 
aphis early in the spring in grub-infested fields. 

Its life history is now probably very well understood, but 
thoroughly effective remedial measures, I regret to say, are not 
yet certainly known. Rotation of crops wiil often greatly de¬ 
crease or even prevent injury by dispersing the attack, but we 
have no conclusive proof that this measure diminishes to any 
considerable extent the number of root lice in the country durin°’ 
any one year. It is therefore probable that this insect is in¬ 
creasing slowly in average numbers from year to year, and it 
may yet bring serious disaster to agriculture throughout the 
whole region best adapted to the culture of Indian corn. 

Although I have no data for a precise account of its distribu¬ 
tion, it has been recognized by us in all parts of the State from 
Cairo to the extreme northern limit, and has been definitely re¬ 
ported outside Illinois, from Maryland, New Jersey, Indiana, 

» vWinamus fema1e- ami of winded, windless, and pupa forms of 
' vlvlParous female of this species, was published in the l?th Report of this office. 
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Ohio, Kentucky, Minnesota, and Nebraska. It is altogether 
likely that it occurs in larger or smaller numbers throughout the 
whole corn belt. 

INJURY TO CORN. 

The corn root louse is a suctorial insect, taking only fluid 
food through a stiff beak, which it thrusts into the tissues of 
the plant it feeds upon, producing thus no external injury, nor, 
indeed, any local internal effect discoverable by ordinary methods 
of observation. Indications of injury by this insect are conse- 
quentlv all of a general character, affecting the entire plant, and 
do not materiallv differ from those caused by severe drouth, ex¬ 
cept in the fact that they are likely to be unequal in different 
parts of the same field in a way to indicate no connection with 
the amount of retained moisture in the soil. 

A noticeably greater abundance in early spring in the lower 
parts of an infested field seems to be due to the greater abund¬ 
ance there of young weeds on which the corn root aphis feeds at 
first. As soon as the corn starts to grow it may become in¬ 
fested, and even be killed outright before it appears above 
ground. We have, in fact, found the root louse on the plant as 
early as May 9, only four days after the field was planted. 

The dwarfing of the plant, especially in patches here and there, 
with a yellowing or reddening of the leaves—beginning of 
course with the lowest ones — and a general apparent lack of 
thrift and vigor, are sufficient to cause suspicion of injury by 
this louse, a suspicion which will be confirmed in part if numer¬ 
ous burrows of ants are seen in or near the hills of corn. The 
presence of ants in the field may be overlooked after the ground 
has been recently cultivated, but can scarcely escape attention 
shortlv after a rain, when these little insects actively open up 
their burrows, heaping up the little pellets of earth about the 
openings of their nests. 

The appearances described may, nevertheless, be due either to 
the corn root blight—a disease not caused by insects, and hence 
not treated in this report—or to the grass root louse, a species 
likewise attended by ants, but far less injurious to corn than 
the aphis under discussion. If the damage be due to the root 
blight, the root lice themselves will be few or wanting;* and if 
to the grass louse, the fact may readily be ascertained by an 
examination of the roots of the corn. 

The root aphis of the corn is of a bluish green color, slightly 
whitened by a waxy bloom. The form of the body is oval, and 
on the hinder part of the back are two short, slender, but con¬ 
spicuous, tubes, standing erect or projecting slightly backwards, 
which may be seen by the glass to have open ends externally. 
These are called the cornicles of the aphis, or, sometimes, the 
“honey tubes,’’ it having been formerly supposed that they 
were the source of the abundant excretion upon which the ant* 

* See also page 54, b. 
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attendants of the lice eagerly feed. The grass louse, on th 
other hand, is white m color, with a blackish head and othe 
blackish markings, but without any tint of green; and it hal 
no trace of cornicles, their place being taken by two minut 
openings in the corresponding segment of the body, each sur 
rounded by a delicate brownish rim. 

The evidences of serious injury by the corn root aphis are. ii 
short an unusual dwarfing and discoloration of the corn ai 
abundance of small brown ants in the field, nesting among th, 

s, and. finally, the presence of the bluish green insects them 

of the stalk ^ arger r°°tS °f tbe Corn’ esPecia11^ near the basi 

The amount of injury may vary from a scarcely noticeabh 
check upon the growth of the plant to a total destruction o 
the corn over considerable patches, up to half an acre or more 
11ns more serious effect is, however, rarely, if ever, produced bt 
the loot louse alone Like most insect enemies,—especially thos« 
of suctorial habit, which abstract the sap of the plant they feed 
upon,—the corn root aphis serves to intensify the effect of drouth 
and other unfavorable influences, and it is often difficult, to say 
how much is to be ascribed to the action of the insect pest and 
iiow much to other causes cooperating'. 

There is some evidence to the effect that a too serious check 
to the growth of the corn results in the early evolution of a 
gieat number of Avinged plant lice of the second sprino- a-enera- 
tiom whose escape from the fields in which they start so breaks 
the foice of the attack that in a favorable season very badlv 
damaged plants may rally and make good corn; but if the in¬ 
sect injury is followed or reinforced by drouth, the corn may 
grow sluggishly the Avhole season through, and either fail to 
ear, or bear small imperfect nubbins only. Sometimes a field 
not mrested the year before is permanently damaged in June 
or e\en late m May, as the result of an early accidental con¬ 
centration of the Avinged lice originating in other fields. 

INJURY TO OTHER PLANTS. 

No other crop plants are especially liable to injury by this 
aphis, unless possibly we should except broom corn and sorghum 
Although not at all uncommon on these plants, it does not com¬ 
monly thrive on them, and so far as my observations liaArn ex- 
*?nd[ ’ e}Z h° called injurious to them. It has been 
observed in the field, howeAmr, or bred in the insectarv, on the 
roots of a number of other species of plants, some of Avhich are, 
m tact, important to its maintenance. Many of the first o’ene- 
lation hatch from the egg in the field before the corn is readv 
to receive them, and at this time young smartAveed plants and 
oxtail grass (Polygonum and Setaria) are their principal re¬ 

source. these plants harden early and lose the succulence Avhich 
makes them especially desirable to plant lice, a fact which ac¬ 
counts in part no doubt for the early transfer of the lice to corn; 
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>ut in fields of small grain, Setaria and Polygonum may con- 
inue to support the corn root louse at least until the second 
generation is well matured. Indeed, I have found this insect on 
he roots of smartweed more than a foot high as late as June 
.7. Crab-grass (Panicum) also becomes infested, but less abund- 
tntly than the Setaria, and from the latter part of June through- 
>ut the rest of the season the aphis breeds abundantly on the 
:ommon purslane (Portulaca oleracea). We have occasionally 
ound it so abundant on purslane plants far removed from corn 
ields—beside paths in lawns and in other similar situations— 
hat one might well regard this as a purslane aphis, if it were 
lot for the fact that this weed starts too late in the season to 
ierve as food for the earlier generations. 

We have, further, experimental evidence that the corn root 
iphis can live on roots of ragweed (Ambrosia), having trans- 
erred May 8, 1889, half-grown young of the second generation 
rom smartweed roots to this plant, where they lived and fed 
intil they acquired wings, five days later. The fall oviparous 
generation and the one preceding it have been repeatedly re¬ 
ported by my field assistants—who were constantly dealing with 
he root aphis and knew its characters perfectly—to have abund- 
mtly infested dock (Kumex crispus), fleabane (Erigeron cana- 
lense), mustard (Brassica nigra), sorrel (Oxalis stricta), plantain 
Plantago major), Hungarian grass (Setaria germanica), pigweed 
Amarantus hybridus), and squash; but as these statements 
vere not verified by successful transfers from these various plants 
;o corn, they rest only on determinative evidence, notoriously 
mreliable with respect to the plant louse species. Indeed, an 
ittempt at transfers of the supposed corn aphis found on squash, 
sent me from Ohio by Prof. C. M. Weed, entirely failed. A sim- 
lar result was reached in an attempt to transfer known corn 
•oot lice from corn to wheat and oats, begun April 22, 1889. 
insects placed on roots of wheat in breeding cages April 22 con¬ 
tinued to live there until May 5, but without producing young, 
day 11, however, all had left"the plants. An earlier experiment. 
Degun April 10, had a like ending, and a precisely* similar result 
vas obtained in a parallel experiment with oats. 

The repugnance of this insect to the roots of small grain was 
’epeatedly shown also by field observations. Fields of oats and 
vheat on old corn ground, sometimes known to have been badly 
nfested by the root aphis the preceding year, often contained in 
ipril and May large numbers of these root lice and their asso¬ 
ciated ants, the former feeding on the roots of smartweed and 
Digeon-grass growing with the grain, but never being seen on the 
*oots of the grain even where these and the grass roots were 
closelv interlaced. 

The relation of this louse to other plants than corn has an 
mportant economic bearing. For example, infields on old corn 
ground, the first generation of plant lice are very noticeably 
nore abundant early in spring in the lower parts of the field 
bhan elsewhere, especially in those parts so situated as to re- 
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cei\ e the wash from the remainder. I can at present only a 
count for this unquestionable fact by the very much greatd 
abundance here of young smartweed" plants, doubtless bue t 
the washing down of the seeds left on the ground in fall. Th 
seems especially likely to be the true explanation, since the di 
ference in the number of plant lice on low and high ground i 
the same field diminishes greatly or entirely disappears with th 
advent of later generations and the scattering of the win<md lie 
abroad. 

LIFE HISTORY. 

Oonoi at St a tement. The corn root aphis passes the winter a 
an egg in the earth, in corn fields or, rarely, in other ground 
where purslane grows late in fall, always, so^ far as known, onl 
m the nests of a small brown ant about an eighth of an inc' 
long, know n to science as Lasius nigor or its variety, L. nigo 
alienus. This ant is the constant companion of the root lous 
throughout the year, living in burrows among the roots of th 
corn. The aphis eggs begin to hatch about the time of th 
opening of the seed leaves of the smartweed or heartweed (Pc 
lygonum persicaria), abundant in cultivated ground. This firs 
of the spring generations is readily distinguished by character 
of foi m and color from all that follow. Appearing usually be 
foie the corn is planted, it is dependent at first, in our region 
almost wholly upon the young smartweed plants. The roots o 
these aie laid bare by the burrows of the ants, and upon thesi 
loots, within their narrow tunnels, the lice will usually be fount 
thickly clustered. Later, if the field be not planted to corn 
our common species of pigeon-grass (Setaria) divides the atten 
tion of the lice, offering in fact, for a little time, a more succu 
lent herbage than the rapidly growing smartweed. 

The second generation begins to appear about the 1st of May 
we have one breeding-cage record of the 28th of April,—and b> 

the middle of that month may be itself mature. Many of this 
genei ation are winged, while others are without wings,* tin 
winged form first occurring about May lO.f These “migrant’ 
loot lice may live at first, like those of the preceding generation 
upon smartweed and pigeon-grass, but more commonly they an 
cransfeiied to corn by the little brown ant already7 mentioned 
either m the same field or after they have flown to another, 
these ants not only carry from weeds to corn the root lice 
all endy in their possession, but burrow hills of corn in advance, 
eagerly seizing and conveying to their subterranean galleries 
winged root lice which come their way. 

The succeeding generations are not of special economic inter¬ 
est with the exception of the last to occur—the autumnal, bi¬ 

corn fian^hioD,i bi?rn tbe same mother in a glass tube enclosing 
other winged ept by US untl adult, when one proved to be a^wingless aphis and th 

+ This generation is at its best from May 15 to 20 in average years in Central Illinois. 
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sexual brood, by which the eggs are laid. Both males and 
females of this brood are wingless, and live in the earth like 
their parents, occurring there from the middle of September to 
the middle of November. The eggs which they lay are taken in 
charge by their attendant ants and cared for during the winter. 

Number of Generations— The eggs of the corn root louse begin 
to hatch as early as April 10, this process continuing, according 
to our observations, until May 2. The adults of this earliest 
generation, the so-called stem mothers, were first seen by us 
April 28, and the last appeared in our collections exactly one 
month later. The first of the second, or so-called migrant, gen¬ 
eration originating in our-breeding cages was born April 28, 
and the last on the 21st of May. Migrant pupae were first ob¬ 
served May 10, and winged adults May 11. The evolution of 
winged forms of this second generation has continued unques¬ 
tionably until June 2, and possibly until June 8. Our earliest 
date for the bisexual brood is September 12, when an oviparous 
female was found in a breeding cage. The first male was ob¬ 
served September 16; and male and female were seen in copula 
October 1. Living females of this brood have been taken by us 
from ants’ nests as late as December 11 (1893). Our autumnal 
dates for the collection of eggs are October 21, November 5 and 
20, and December 11. 

Our numerous breeding cage experiments, although not one 
of them is continuous throughout the year, enable me never¬ 
theless to give a fairly full account of the number and succes¬ 
sion of generations. Stem mothers very young when taken 
(together with eggs), April 25, and probably hatched the pre¬ 
ceding day, gave birth to young May 15, making the period of 
this generation twenty-one days. A'oung of the second or mi¬ 
grant generation born May 9 became winged adults May 28, 
thus requiring for their growth a period of nineteen days. 

In another case, young of the same generation born May 17 
acquired wings June 4, the interval being eighteen days. De¬ 
scendants of this migrant generation (the third of the series 
consequently) born June 8, were adult June 19 (eleven days), 
giving origin on that date to young of the fourth generation, 
which became adult on the 30th of June—again an interval of 
eleven days. Examples brought in from the field June 22 (prob¬ 
ably of the third generation)* gave birth to young June 24— 
probably of the fourth generation. From this start a contin¬ 
uous series of generations was bredt to September 5, all adults 
of each generation being in every case removed and destroyed 
by us before their young had begun to breed. Assuming that 
this experiment began with the fourth generation, the first of 
the fifth were born July 3 (nine days); of the sixth, July 10 

* Other observations and collections show that these specimens may have belonged to 
the fourth or even the fifth generation. They can hardly have been of earlier date than the 
third. 

+ These root lice were maintained thus continuously on the leaves of the corn, for 
greater convenience and accuracy of observation. 



(seven days); of the seventh, July 24 (fourteen davs); of the 
eighth, August o (twelve days); of the ninth, August 15 (ten 
days); of the tenth, August 25 (ten days); and of the eleventh 
September o (twelve days). On the 16tli of September males 
of the autumnal generation appeared, belonging probably to 
the twelfth generation from the egg. 

From the above account it will be seen that while the first three 
generations have an average life of nineteen days, the fourth to 
the twelfth followed each other at an average interval of preciselv 
eleven days. Many of our observations show that a much 
earlier start and a more rapid growth are common, and that 
a greater number of generations may consequents occur Thus 
although m the above account the stem mothers^ hatched April 
-4, we have collected young of this generation as earlv as April 
10; and our breeding records show that adults of this first 
generation may mature and young migrants may be born by 

pril -o, a date more than a fortnight earlier than those used 
above. Adult (winged) migrants have been seen by us May 11— 
again more than a fortnight earlier than the correspond^ 
date just mentioned. Further, we have had young of the third 
generation May 13, if we may trust an unverified report of Mr. 

Ai VV- Mally, who assisted me on this work in 1890. On the 
other hand as 1 have counted generations from first-born to 
first-born, the life of a generation is here made too short for 
the average. 

No special attempt was made to determine the number of in- 
dividuals a single female may produce or the relative produc¬ 
tiveness of the various successive generations. The fact is how¬ 
ever worthy of record that a single stem mother placed on a 
corn root in a breeding cage May 4, brought forth her first 
young May 6 and her twelfth and last May 15. At this time 
tlie first- born was a pupa, acquiring wings on the 19th The 
stem mother lived until the 22d, and was then placed in al¬ 
cohol. Another female of a midsummer brood brought forth 
fifteen young.* 

According to the results of experiments conducted for the 
purpose of determining the number of moults of the corn root 
aphis, and the intervals between successive moults, we find that 

two hundred and thirty miles lorn? 1 s?nne A be,1[t or strlp t?n feet wide and 

a constant and often MdeoS evGn Sligbtly favorable* are 
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this species moults four times, at average intervals of three or 
four days Our most successful observations upon this and 
several other nice points of individual life history were made on 
isolated specimens, each placed upon the root of a potted plant 
which was then passed through a small glass tube and covered 
with earth except where the tube enclosed it,. To prevent the 
escape of the plant louse the ends of the tube were lightly 
plugged with cotton-wool. 

Migration to Uninfested Fields.—The last autumnal brood of 
the corn root aphis lives, so far as known, only upon roots of 
corn and purslane, the latter being usually infested in com fields 
only, and in these situations, consequently, the eggs are Jett 
from which young hatch the following spring." i his first spt mg 
Generation being always without wings, the root aphis is pi ac¬ 
tually confined for a little time to fields previously in cor n. As 
a considerable part of the second generation acquiies vungs, a 
general dispersal of adults begins almost as soon as the corn is 
out of the ground. These winged root lice do not, however, 
become sufficiently abundant for a considerable time theiea tei 
to noticeably affect fields not in corn the year before. I revious 
to the first of June this distributed attack can scarcely be de¬ 
tected, and not until July 1 have we found it really seiious any¬ 
where. 

The first winded migrant was reared in our breeding rages 
Mav 11, and Mav 12 of another year an example was seen in 
the"field. From this date forward, breeding-cage and held ob¬ 
servations of the winged lice or migrants of this second genei ation 
were an almost daily occurrence to May 28, and were occasional 
for a few days thereafter. 

Many scores of field observations of root lice on corn include 
no case of their occurrence in other than old corn ground pre¬ 
vious to May 19, on which date, in 1887, a single winged louse 
was found on corn after sod. This was on one of the upper 
roots, along which the small brown ant had mined for a- con¬ 
siderable distance. Many other hills in this field were similarly 
mined by ants but contained as yet no plant lice. i\ext, May- 
21 1886, a single winged female was found on corn roots in an 
ants’ nest, the only aphis in the hill, this female began to pro¬ 
duce voung the next day. May 28, among many hills scan heel 
in a "field of corn following upon grass, two were found with 
winged root lice, one of which had just produced a single young 
louse; and May 81 two winged lice were again found m corn 
planted on sod. In the month of June but three such obseiva- 
tions are recorded in our notes, and these refer to small num¬ 
bers onlv. Not until July 1 have we found winged and wingless 

* Amrme- more than fifty lots of “stem mothers” of the corn root aphis col ected by us in 
the field, every one was found in ground which had borne corn for at least ihe year im¬ 
mediately preceding. 

—5 E. 
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root lice (generations two and three) sufficiently abundant in 
ground not previously in corn to be worthy of special atten¬ 
tion. 

The evolution of winged root lice is not confined to the second 
generation, above mentioned, but continues throughout the sea¬ 
son in numbers varying according to some law not yet ascer¬ 
tained. It is to be noticed, however, that we have taken the 
winged form in August but once, although our collections of 
wingless specimens were made on twenty-seven days within that 
month. In September also the winged louse is relatively rare, 
occurring but three times in twenty collections made on as many 
different dates. By November the viviparous generations are 
all dead, as a rule, and the species is thereafter represented only 
by the sexual generation and the egg. 

RELATION TO ANTS. 

Seven kinds of ants have been fouiid by us fulfilling the re¬ 
lation of host, guardian, and nurse to the corn root aphis; viz., 
Formica, fusca, Formica schaufussi, Lasius niger, Lasius niger 
alienus, Lasius interjectus, Myrmica, scabrinodis, and Lo/enopsis 
debilis. The occurrence in this relation of all but the third and 
fourth just mentioned* is, however, so rare that they need re¬ 
ceive here no more than this passing mention, especially as their 
services to the aphis are, so far as observed, the same in charac¬ 
ter and value as those of the much more abundant species. 

The fact lias already been mentioned in this paper that the 
sexual egg-laying generation of the corn root aphis—the last to 
appear in fall—is born in the galleries of the nests or homes of 
ants, and that here the sexes pair and the females drop their 
eggs. As one explores these nests in November, when the root 
louse eggs are being laid, he is struck with the relative inde¬ 
pendence of these oviparous adults, which are allowed to wander 
unattended through the burrows of their hosts as far as a foot 
or more from a corn root. We have found them, however, still 
feeding as late as November 5, and laying eggs November 21. 
These egg*s, which are yellow when first deposited, but soon be¬ 
come shining black, and turn green just before hatching, are at 
first scattered here and there, as it happens, but are finally 
gathered by the ants for the winter in little heaps and stored 
in their galleries, or sometimes in chambers made by widening 
the gallery as if for storage purposes. If a nest is disturbed, 
the ants will commonly seize the aphis eggs—often several at a 
grasp—and carry them away. In winter they are taken to the 
deepest parts of the nests (six or seven inches below the surface 
in some cases observed) as if for some partial protection against 
frost; but on bright days in spring they are brought up, some¬ 
times within half an inch or less of the surface, sometimes even 
scattered about in the sunshine, and carried back again at night 

* Typical Lasius niger and its barely distinguishable variety alienus are almost equally 
at home in the corn field, and do not differ noticeably in their relations to the corn root 
aphis. 
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_n practice probably to be understood as a means of hastening 
theii hatching I h'ave repeatedly seen these ants m confine¬ 
ment with a little mass of aphis eggs, turn the eggs about one 
by one with their mandibles, licking each carefully at the same 
time as if to clean the surface. These anxious caies aie of co 
explained by the use the ants make of the root lice, whose ex¬ 
creted fluids they lap up greedily as soon as the young lice 
begin to feed. They are not, however, wholly dependent on this 
food supply, at least in early spring, as I have ‘hem kih 
and drag away at that season soft-bodied insect laivse, dou it 
less to suck their juices out as food. Th s has been a somewhat 
rare occurrence, however, and has rarely been no ice y 
among ants which had plant lice in their possession. Once, 
however, ants of this species occurring abundantly in corn he s 
were observed September 22 to carry bits of dead insects into 
their burrows, together with a living corn root louse. 

That the young of the first generation are helped by the ants 
to a favorable position on the roots of the plants they infest* 
quite beyond question. It is shown (1) by the fact that m many 
cases the aphis could not get access to such roots unless these 
had been previously laid bare by the tunneling of the ants, 
and (2) by the behavior of ants with mines already constructed, 
when the root aphis is offered to them. We have’ repeated y 
performed the experiment of starting colonies of ants on hi Is 
of corn in the insectary and exposing root lice fr°m the fie d 
to their attentions, and in every such instance, J 
was well established, the helpless insects have been seized by the 
ants, often almost instantly, and conveyed undei gro > 
we would later find them feeding and breeding on the* roots ° 
the corn. In many cases in the field, we have found the young 
root aphis or. sprouting weeds (especially pigeon-grass), wine 
have been sought out by the ants before the leaves had1 shown 
above the ground; and, similarly, when the field is panted1 to 
corn, these ardent explorers will frequently discover the sp 
ing kernel in the earth, and mine along the starting stem a 

place the plant lice upon it. 
We have also abundant evidence that ants excavate hi Is 

of corn in verv early spring, when they have as yet neither 
eggs nor plant lice in their possession, and some days be¬ 
fore the possible appearance of the second or 
ation. I can only account for this practice on the supposi¬ 
tion that these ants expect later to obtain eggs or >o » 
with which to stock their burrows, made ready m advance. 
Certainly this is true with respect to the second £“na l®" 
the root aphis. When winged lice of this brood h^'i' to aPPear 
it is a common thing to find the small brown ant scattenng far 
and wide over fields not previously in corn, and containing co - 
sequentlv no plant lice in any stage, burrowing - 
of corn, and carrying underground such corn root ^ c® “ 
within their range. Cor example, a corn field on sodnieai 1 
Ill., was searched May 18 of a backward spring, aftei a penod 
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of frequent cold rains which had greatly retarded the work of 
the ants and the development of the corn root aphis. A few of 
the hills already burrowed by the ants were found with the grasa 
louse only (Schizoneura panicola), and one with a single mealy 
bug (Uactylopius), while twenty contained no insect whatever 
ex< ept the little brown ant, which was in full possession. May 
28 two long rows of a field likewise on sod were searched care¬ 
fully. Many lulls were burrowed by ants, but only two contained 
the corn root louse, and in these were winged adults—one speci¬ 
men in one hill and two in the other, the latter with a single 
young one but just born. Our records are full of notes of ob- 
sei vations made during the latter part of May in several years 
according to which ants were just beginning to mine corn hilla 
on sod, no lice of any kind yet occurring in their burrows. 
Occasionally, in fact, an ant has been seen to seize a winged 
louse in the field, commonly by the wings themselves, and^to 
cai ry it down out of sight. In one instance such a winged adult 
v as found in a corn hill with its wings gnawed away near the 
body as if to prevent its escape from the earth; an operation 
to which ants are well known to subject their winged captives 
of the migrant generation. Confirmation of this practice is fur¬ 
nished by an observation made September 22, 1884. A winged 
coin loot aphis placed near an ant in the field was seized by the 
latter and carried about four feet to a newly opened formicarv, 
and was then laid down while the ant went inside. An ant 
coming out of the nest afterwards carried the aphis into the 
earth. 

I need hai dly sav that the relations above described between 
the corn root aphis and these ants continue without cessation 
throughout the year, the succeeding generations being quite as 
useful to the ants as those whose history I have thought it 
worth while to follow in detail. In order to determine more pre¬ 
cisely the value of the services performed by their guardians, I 
arranged in several years a series of experiments designed to 
show to what extent the plant lice could help themselves if left 
unattended. Owing to the waywardness of the ants, which in 
most cases refused to content themselves in confinement, but 

?QQn°f theSe exPerime!lts came to a successful issue. April 13, 
188J, corn root aphis eggs were placed in the earth among 
smart weed roots to test the ability of the young lice hatching 
to find the roots for themselves. A check experiment was started 
at the same time with eggs placed in artificial cavities beside 
smartweed roots. April 25 no insects could be fonnd on the 
plants of the first experiment, while the cavities made in the 
second experiment contained young lice upon the roots in fine 
condition. 
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RELATION TO THE CORN LEAF APHIS. 

Ever since Walsh, in 1862, doubtfully connected a leaf louse 
of corn, first reported by him,* with the root aphis described by 
Fitch from the roots of corn under the name of Aphis nmiais, t 
the relations of these insects has been a moot point, there has 
never been any evidence, however, of their connection as simply 
different forms of the same species other than the facts that 
they belong to the same genus, that they resemble each other 
more or less closelv in specific characters, and that they infest 
different parts of the same plant in the same territory, and often 
at the same time. On the other hand, the differences of specific 
character are such that they may very well belong to dirfeien . 
species, and should, indeed, have been held to be distinct uiuil 
their identity had been demonstrated. They do not by any 
means vary together in abundance either in time 01 m place, 
neither do "they by preference infest the same species of plant. 
The corn leaf aphis occurs much more abundantly on sorghum 
and broom corn, especially the former, than it does on Indian 
norn itself; while the root louse occurs but rarely on those plants. 
Many other species whose roots are infested by the root aphis 
have not been known to support the corn leaf aphis at any 
time. The bare possibility, however, that these two forms may 
nevertheless alternate in such a manner that the one may be de¬ 
rived from the other throws somedoubt on all propositions for an 
economic procedure, since if this is the case, both leaf and root 
louse must be taken into account in any measures intended to 
arrest the multiplication of either. 

On account of the economic importance of this point, elaborate 
experiments have been made necessary with both root and aerial 
lice. The distinctness of the two can only be shown by tracing 
the life history of each throughout the entire year under condi¬ 
tions such as to insure the production of the one from the other 
if such production be possible. Even then the demonstration 
would be incomplete unless both root and leaf lice had been fol¬ 
lowed generation bv generation throughout the entiie season 
-from the egg of one’year back to the sexual generation and the 
egg of another year. These experimental conditions have now 
been substantially fulfilled for the root louse only, as will be 
seen from what is presently to follow. The leaf louse, on the 
other hand, although it has been carried through the greater 
part of the year, including the entire fall and w inter season, has 
never yet been seen to produce a sexual generation or an egg„ 
Some experimental evidence has been obtained by attempting to 
bring the leaf aphis out of the root form by breeding the latter 
for many successive generations upon the corn leaf, and b\ sim¬ 
ilar attempts to rear the root louse from the winged leaf louse 
transferred to the roots of corn. These attempts have not thus 

* Proc. Ent. Soc. Phila., Vol. I. (1863), p. 300. 

+ Rep. Ins. N. Y., II.. p. 318. 
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far succeeded, and as the case stands at present, there is no 
satisfactory evidence of the specific identity of these forms, but 
a considerable body of proof to the contrary. The economic 
recommendations of this paper are therefore based provisionally 
upon the theory of a specific distinction of the root and leaf 
aphides of corn. 

Observations and experiments on the leaf aphis were directed 
especially to the time and circumstances of its earliest appear¬ 
ance in the fields, and to the time and method of its disappear¬ 
ance in fall; to the first with a view to learn whether it origi¬ 
nates in migrants from the roots; and to the second in the hope 
of finding the sexual generation, and thus determining the place 
of deposit of its eggs. A few additional experiments in trans¬ 
ferring the leaf aphis to the roots of corn and other plants 
were made to see whether we could thus demonstrate the possi¬ 
bility of a migration downward from leaf to root and the origin 
of the root louse from that of the leaf. 

Earliest Appearance of the Corn Leaf Aphis.—The earliest 
date at which the leaf louse has been found by us is July 23 
(1883), at which time it was common in a field of sorghum near 
Champaign. It occurred there in all stages of winged and wing¬ 
less adults, pupae, and young, in association with the yellow 
sorghum louse (Chaitophorus flavus). It had doubtless started 
there as early as July 15. 

Our next earliest date for the leaf aphis is July 28 (1884), 
when wingless females were found by Mr. H. Garman at Nor¬ 
mal, Illinois,—the first specimens of the year,—beneath the lower 
leaves of small corn in the field. Many stalks were searched, 
but the aphis was found in only two. Again, July 31, 1888, 
winged examples of Aphis maidis were common, crawling about 
on stalks and leaves of corn in a field near Urbana, Illinois. 

Protracted and most careful search in corn fields which were 
heavily infested by the root aphis, made by Mr. C. M. Weed 
during the latter days of June, 1887, and by Mr. John Marten 
early in July, 1889, failed to discover a single leaf louse, al¬ 
though Mr. Weed found the winged root louse on corn leaves 
June 23, 24, 27, 29, and 30. In several cases these winged lice 
had made themselves at home upon the leaf, and were produc¬ 
ing young, from one to five occurring with a single female. 
June 30 several winged root lice were detected on the rolled 
corn leaves at the tip of the stalk. Indeed, numerous earlier 
observations of winged root lice on leaves of corn are recorded 
in our notes; one by Mr. Garman as early as June 6, and others 
June 9 and June 11. On the last date, after tearing open the 
terminal tufts and rolled leaves of some thirty growing plants, 
Mr. Marten found a single root aphis dead on the inner surface 
of the leaf. 

Transfer of Root Aphis to the Leaf.—This spontaneous ap¬ 
pearance and breeding of the winged root aphis on the leaves 
of corn was strongly suggestive of a permanent and regular 
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migration, and of a possible transformation there into > the ordU 
nary Aphis maidis in late June or early July. This hypothesis 
was"tested by a series of experiments made in 1890.and T • 
the most conclusive of which was begun June 22 of the lattei 
velr Corn growing in a trench in the insectary was stocked 
with root lice from the field, several “adult females being confined 
to the leaf in a bag of Swiss muslin* From this beginning, the 
successive generations were bred, specimens of each generation 
being transferred to a new leaf, until September ib (at which 
time the sexual generation appeared) without the &hght • <.1 
proximation in any generation to the characters of the aenal 
Anhis maidis. Several similar experiments made with sorghum 
plants instead of corn were even less successful, transferred root 
lice though living and breeding for a short time, dll ln_, 
nevertheless, in from ten to sixteen days without more definite 
result. From these experiments we may conclude with some con¬ 
fidence that the corn leaf aphis does not originate in a nugia- 
tion of wingless lice from the roots.! 

Another class of experiments, less precise but Jess artificial 
noint to a similar conclusion concerning the winged loot louse 
also In these experiments large rectangular frames coveied 
with cheese cloth were used to enclose tightly entire hi s of 
corn in the field, as well as specially planted hills m a plot o 
o-round adjoining my insectarv. In the field experiments these 
screens were made without doors the hills bemg p en i u j 
stocked with corn root lice in the beginning, and with then t- 
tendant ants, before the screens were set. In JhJ*ftnsed when 
corn was left to itself until a sufficient time had elapsed, when 
the cover was removed and the plant searched for the corn leaf 
louse. In the small garden plot a screen was built large enoug 
to enclose four hills of corn at once. At first the mistake w as 
made of using too small a frame, and our results m 1' 1 * 
vitiated by the discovery that winged ApAis maidw Jom the 
fields would sometimes settle on the cheese cloth co 
the corn leaves pressed against it, and there extrude their youn^, 
which were small enough to pass through the mes ies i Fie 
cloth Thereafter the enclosure was made so large that no pa 
of the plant could touch it, even when full grown access to t 
plants being given by means of a closely fitting door. The : 
experiments of this series were the following Six coin hills 
were covered in the field June 28, 1889, selected because already 
stocked with the corn root aphis and the small brown ant 
Lasias ni<*er alienns attending it. July 15 one hill was opened 
up and found unchanged, except that the ants; had b^J'°"ee 
under ground and come to the surface far outside the space en 
closed, thus providing for themselves and their chaiges <i na< \ 

* On account of a deficiency in the notes of this experiment, it is now impossible to say 
whether any winged females were included in this lot. , . 

t Our notes of breeding case work and ob^Uoneinthe fjeldshow. nevertheless 

and in another upon the leaves, at a much greater 

distance, where young were being produced. 
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means of escape from confinement, as well as a passageway for 
the possible introduction of other plant lice from without. 
July 25 and 30 two other hills were opened a/nd found un¬ 
changed. From a fourth hill, examined August 2, and a fifth, 
opened September 2, everything had escaped, neither ants nor 
plant lice remaining; while the sixth, opened September 11 
contained an abundance of the root aphis (winged adults and 
young) as well as the usual ants. In all these cases a critical 
examination of the entire plant above ground showed bevond 
question the absence of the aerial aphis. 

In the large breeding cage near the insectary, corn was planted 
early in May, 1890, and the hills were stocked June 3 and 4 
with ants, ant larvae, and root lice, others being added to the 
original stock June 13, July 1, 10, and 16, August 2 and 18, 
and September 15. These repeated additions were made neces¬ 
sary by the gradual disappearance of the root lice from the 
plants, which did not thrive perfectly at first, owing apparently 
to the shade of the screen. No aerial lice appeared in this cage 
at any time during the progress of the experiment. This was 
terminated October 5, at which time root lice were still present 
on the corn. 

In another experiment, made June 16, 1891, by transferring 
the same species to hills of planted corn in the enclosure above 
described, the same results appeared. Root lice were reared on 
all the hills throughout the entire summer, but there was no 
appearance of aerial lice at any time up to September 16, when 
the experiment closed. 

In 1891 both corn and sorghum were grown in this enclosure 
for experiment, and the plants were first stocked June 16. Ad¬ 
ditional specimens of both the root aphis and the small brown 
ant were introduced June 27 and 29 and July 17, and ants 
alone, including their pupae, larvae, and eggs, July 24. By ex¬ 
posing single roots in little cavities in the earth and covering 
these with glass, it was easy to watch the behavior of the in¬ 
sects after they had been put in place, and it was thus learned 
that the sorghum hills were deserted almost at once. Conse¬ 
quently no root lice were found on the sorghum roots when the 
plants were dug up July 13 and September 16. On the corn, 
however, the root aphis continued until the experiment was 
closed at the date last mentioned, but no aerial lice appeared at 
any time on either kind of plant. 

Another smaller experiment was tried with a hill of sorghum 
only, transplanted to a box July 3, stocked with the root aphis 
and with ants of all stages, and covered with Swiss muslin. July 
10 and August 1 more root lice were added, and July 17 both 
lice and ants. Ants were observed at work in this enclosure July 
11, 18, 20, 22, and 30, August 5, 7, 10, 15, and 18, and Sep¬ 
tember 1 and 16; but no aerial corn lice appeared at any time, 
and no corn root lice were seen after August 5. August 18 the 
common yellow sorghum louse (Cliaitophorus flavus) had become 
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abundant on stalks and leaves of the plant in the cage with the 
ants, and this condition of things continued until September 16, 
when the experiment was dropped. Apart from the negative re¬ 
sult of this attempt to bring the corn leaf aphis out of the root 
louse, we get additional evidence that the latter does not thrive 
on the sorghum root. 

The above evidence is, of course, negative only, and it is not 
at all certain that the conditions present were such as to favor 
the migration of the root lice to ‘the leaves, if this were ever 
possible. Until further and much more numerous attempts are 
made to breed the leaf louse from the root form, and especially 
until such attempts are made by confining winged root lice of 
several generations on the leaves and tassels of corn and sor¬ 
ghum, the relations of these two corn aphides must remain 
somewhat in doubt. 

Disappearance of Corn Leaf Aphis in Fall.—To determine the 
autumnal history of the leaf louse of corn, two lines of investi¬ 
gation were open; the first that of careful and continuous ob¬ 
servation of the course of events in the field as the season 
closed and the plant lice disappeared, and the second that of 
insectary and breeding-cage experimentation continued through 
the fall and early winter. Both these lines have been carefully 
worked out under my direction; the first by Mr. barman in 
1884, and the second by Mr. J. S. Terrill, followed by Mr. Mar¬ 
ten, in the fall and winter of 1888 and 1889. Mr. barman s 
observations extended from October 6 to November 20, and 
were made almost daily in corn fields either at Champaign or 
Normal. As they related to the usual life history of the insect, 
they will be fully summarized under the head of Aphis maidis 
itself, and it need here only be said that a careful following of 
the stages of the autumnal disappearance of this plant louse, 
as its food dried up and successive frosts destroyed the lingering 
remnants of the summer horde, gave no trace whatever of the 
presence of eggs, or of the occurrence of an oviparous genera¬ 
tion. This conclusion was verified by hundreds of dissections 
made under the microscope,—all of which showed the presence 
of embryos in the abdomen,—and also by observations made 
upon small lots kept alive in the house. The experiments of 
1888 and 1889, being of an artificial character and relating to 
the history of the plant louse under abnormal conditions, may 
properly be given here in full. 

October 9, 1888, adult specimens of Aphis maidis were trans¬ 
ferred from broom corn to growing Indian corn in pots in the 
insectary, and eight of the lot finally settled upon the corn. 
Young appeared continuously, both wingless and winged forms, 
the latter, however, showing a disposition to leave the plant. 
By October 24 all the plants which had not been covered by 
bell jars were completely deserted by the lice, and under the bell 
jars the winged lice were evidently disposed to scatter and escape, 
many of them sticking to the glass in the film of moisture which 
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covered it within. October 30 these leaf lice were still breeding 
freely on the corn, and likewise on wheat plants exposed to them 
under the same cover, producing both winged and wingless in¬ 
dividuals. These conditions remained substantially unchanged, 
the lice breeding freely in all thq inclosures in the insectary until 
March 19, 1889, when the experiment was discontinued with a 
considerable supply of these aerial lice still in our possession. 
February 14 one lot under a bell jar was placed outdoors to de¬ 
termine the effect of a change of temperature. This lot was not 
examined again until March 4, when all were dead, with no 
trace of eggs, however, on the plants. Between September 11 
and March 11 eight successive generations appeared -practically 
eleven davs to each generation. 

D 

Transfer of Leaf Lice to Roots oi other Plants—A. few ex¬ 
periments of this sort, made in October, 1887, and in Septem¬ 
ber, 1890, were quite without result, the plant lice neither feed¬ 
ing nor breeding at that season of the year on roots of purslane 
or corn. They simply tried to escape, and died if prevented. A 
similar experiment tried with purslane in October, 1888, had a 
similar issue. 

NATURAL ENEMIES. 

Although various insect species, mites, ground beetles, and the 
like, have been found in more or less suspicious relation to the 
corn root lice in our breeding cages, and even in the fields, no 
known case has occurred to us of destruction by an insect enemy. 
It is, indeed, a remarkable fact that not a single hvmenopter- 
ous parasite has ever been bred from the corn root aphis in all 
our long experience with that insect. It is true that root lice 
are much less parasitized than those feeding in more exposed 
positions, but they are nevertheless by no means commonly free 
from parasitic attack. 

The only natural check upon the increase of this root aphis 
which has come immediately to our notice is a parasitic fungus, 
Entomophthora fresenii, detected October 16, 1889, infesting 
sexual individuals of this species found on roots of the curled 
dock (Ruin ex crispus) at Champaign, Illinois. Affected specimens 
were of a creamy or whitish color, and were literally crammed 
with the small oval granular spores of the Entomophthora. 
These so-called spores (properly “conidia”) are commonly of a 
smoky tint with a clearly distinguishable cell wall and granular 
contents. They measure 18-20 p in length by 15-18 p in width. 
They are nearly spherical to short ovoid, and often have a short 
truncate, or slightly papillate, base. The fatal disease character¬ 
ized by this fungus was generally distributed among the corn 
root lice iu the field in which it was observed, nearly every lot 
of root lice detected there giving us examples of it, but it was 
not detected elsewhere, and an attempt to extend it by conta¬ 
gion to the corn leaf aphis (A. maidis) resulted unsuccessfully. 
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is, so far as known, confined to the 
number. It 

This fungus parasite . 
species of plant lice, of which it infests a great number . It is 
reported by Thaxter, in his “Entomophthorese of the United 
States,”* to occur in Maine, Massachusetts, North Carolina and 

Europe. 

ECONOMIC PROCEDURE. 

Our present knowledge of the life history of the corn plant 
louse suggests four possible methods of attack. (1.) We may 
try the effect of a change of crop after any notable plant- 
louse injury to corn, in the expectation that corn planted on 
oTOund which contains no plant-louse eggs will become so 
slioditlv or so slowly infested, if at all, that no harm need be 
anticipated. (2.) We may resort to fertilizers. and other ap¬ 
plications made to the young corn hili m spring m the hope 
of killing the lice outright or of supporting the plant against 
their attack at a time when this is likely to be most injurious. 
(3 ) Since the small brown ant cares assiduously for the eggs 
in winter and spring, we may assume provisionally the neces¬ 
sity of such care and strive to find means of so disturbing t le 
nests of the ants or of breaking up and dispersing their con¬ 
tents in late fall or in winter that their stores of aplns eggs 
cannot be recovered by them, and so shall be left to pens . 
(4.) Taking account of the early hatching of the eggs in spring, 
—several days, as a rule, before the usual time for planting 
corn,—and the dependence of the young lice for food at that 
time on sprouting weeds in the field,—especially smartweed and 
pigeon-grass,-we may seek to handle the ground in such a 
manner that there shall be no sufficient start of vegetation to 
keep the lice alive. We may also delay somewhat, if neces- 
sary to this end, the planting of the field to corn. 

Rotation of Crops—There can be no doubt that a judicious 
rotation of crops has the effect at least to diminish injury by 
the corn plant louse by distributing its attack; and there is 
also considerable reason to believe that it must result in t e 
destruction, direct or indirect, of a certain proportion of the in¬ 
sects themselves. Corn planted on ground not previously 
stocked with plant-louse eggs must escape at any rate until in¬ 
vaded from without by winged individuals of the second genera¬ 
tion, and then, as a rule, it will be no more subject to injury 
than the other fields in its neighborhood. On the othei 
hand, as the corn root aphis has never been known to infest to 
an injurious extent any other crop following corn there is very 
little probability that the escape of the corn will be balanced by 

damage to other crops. 
We have manv observations going to show that wheat and 

oats and the smaller grass-like plants in general are commonly 
soon deserted by such corn root lice as commence to breed on 

* A full account of this Entomophthora is given in the paper cited. 
Soc. Nat. Hist., Vol. IV., No. 6, p. 168). 

(See Mem. Bost. 
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them—a fact which indicates that these plants are less suitable 
than corn to the maintenance and multiplication of these in¬ 
sects. We have also considerable reason to believe that many 
winged plant lice flying about in search of feeding and breeding 
grounds must be destroyed by some of the innumerable acci¬ 
dents to which these feeble and helpless insects are necessarily 
exposed. This measure of rotation may consequently have the 
effect to diminish to an important extent the number of corn 
root lice in later generations. Precise proof on these points is, 
however, very difficult to secure. Artificial breeding experiments 
are altogether too variable in result to serve the purpose, as 
our own attempts at a solution of this question show; and evi¬ 
dence must be sought in the field especially by making detailed 
comparative observations of parts of the same previously in¬ 
fested fields, planted here to corn and there to small grain. 
The relative abundance of the lice late in May and early in June 
Avill go far to show the comparative utility of these crops as a 
food resource to the corn root aphis. 

Applications of Fertilizers and Insecticides —Various field ob¬ 
servations have given us reason to conclude that fertilization 
of the soil will serve to support corn under the drain of aphis 
injury, especially by enabling a stunted plant to rally more 
rapidly and completely after the insects have begun to scatter. 
The rapidity and vigor with which, in rich ground and in a 
fairly favorable season, corn will outgrow an apparently fatal 
injury by the root aphis is, in fact, often quite surprising. 
Apart from this general statement I have only to report the 
result of a single series of plot experiments tried in 1891 with 
various fertilizers mingled with petroleum, crude and re¬ 
fined, as an insecticide, and with applications of salt, wood 
ashes, and lime. 

A plot of ground ten hills square, containing ninety-seven hills 
of corn, was selected on the University experimental farm at 
Urbana June 18, 1891, and surrounded by a continuous line of 
six-inch boards sunk about three inches into the ground, with 
close-fitting joints, and with the earth well tramped both out¬ 
side and in. The upper edge of the boards was thickly covered 
with coal-tar, subsequently kept fresh by repeated applications. 
These measures were intended to prevent all interference with 
the experiment, either by escape of the insects within the plot 
or by invasion from without. June 26 this enclosure was en¬ 
larged to contain twenty-three hills more. Fertilizers, and mix¬ 
tures of fertilizers and petroleum, were applied to the hills of 
corn June 18 and 23, being worked into the soil about each 
hill; and on the 26th lime, ashes, and salt were similarly 
applied. Of the ninety-seven hills in the first enclosure, forty- 
eight were found in the beginning to contain root lice and ants, 
and of the twenty-three hills in the second lot sixteen were simi¬ 
larly infested. 
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Three fertilizers were applied: superphosphates, muriate of 
potash, and sulphate of potash, each at the rate of three pounds 
to twenty hills of corn, and in each case half the hills under ex¬ 
periment were treated with the pure fertilizer and the other half 
with a mixture of fifteen ounces of petroleum to three pounds. 
One third of the above amounts were applied June 18,—the 
petroleum in these cases being the crude Lima oil,—and the re¬ 
maining two thirds, June 23, when refined petroleum was used. 
The following notes are condensed from the memorandum filed 
at the time by the assistant* in charge of the experiment: 

Experiment I., Superphosphates. Experiment II,, Superphosphates and Petroleum. 

June 29, I. Ants and root lice numerous. 
• ‘ 29, II. Both insects present, but less numerous than in 1. 

July 1, I. Ants and lice abundant. 
‘ ‘ 1, II. Ants present but no lice. 
“ 7, I. Ants and lice abundant. 
“ 7, II. A few ants but no lice. 
“ 15, I. Ants and lice comparatively abundant. 
‘ ‘ 15, II. Ants and lice both present but fewer than in I. 

Experiment III., Muriate of Potash. Experiment IV., Muriate of Potash and Petroleum. 

June 29, III. A few ants and lice found. 
• ‘ 29, IV. Dead plane lice discovered in one hill, both ants and lice occunng gen¬ 

erally but not abundantly. 
July 1, III. A few ants but no lice. „ , „ A1 . 

“ 1, IV. Ants alone discovered on roots about one foot from the hill, just out¬ 
side the fertilized area. 

‘ ‘ 7, III. Ants and root lice found. 
“ 7, IV. Ants but no lice. 
“ 15,111. Ants plentiful: lice common. 
‘ ‘ 15, IV. Few ants and lice detected. 

Experiment V., Sulphate of Potash. Experiment VI„ Sulphate of Potatsh and Petro¬ 
leum. 

June 29, V. Ants present but no lice. 
“ 29, V[. A few ants present but no lice. 

July 1, V. Neither ants nor lice were found. 
V 1, VI. A few ants and lice in one hill. 

' “ 7, V. Ants and lice numerous. 
“ 7, VI. Both insects present. 
“ 15, V. No ants or lice detected. 
‘ ‘ 15, VI. Small colony of ants and a few lice in one hill. 

The weather during the period covered by the above experi¬ 
ment was generally dry, but abundant, rains occurred June 20 
and 21, which seemed to dissolve the fertilizers and wash them 
into the ground. 

The lime, ashes, and salt experiments were entirely without 
effect, ants and plant lice occurring abundantly in all parts of 
the plot treated throughout the entire period of observation to 
July 28. This plot served consequently as a check upon the 
preceding experiment. 

Although the effect of the other applications seems from the 
above notice to be quite marked, the experiment is nevertheless 
indecisive, since the hills treated were not dug up when examined 
from time to time, but only searched as carefully as was pos¬ 
sible without injuring the plants. July 28, when all the hills 
were removed they seemed, according to Mr. Marten’s report, to 
be about equally infested, all appearance of difference having 
then vanished. It will thus be seen that these experiments have 
little value except as hints towards future work. The differences 

* Mr. J. S. Terrill, now of the Agricultural Experiment Station of Kentucky. The work 
was, however, done under the immediate supervision of John Marten, one of my present 
entomological assistants. 
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observed may nearly all have been due to a repellant effect ol 
the substances applied, in consequence of which the ants with¬ 
drew their charges deeper into the earth, with little diminutior 
perhaps of the injury to the corn. 

Breaking up Nests of Ants.—In one experiment, begun No vein 
ber 25, 1890, a strip of corn stubble three rods wide and ter 
rods long near the University premises at Champaign, was plowec 
six inches deep, half the strip being thoroughly harrowed also 
The ants’ nests among the corn hills were thus turned out and 
thoroughly broken up, except that in a few cases the plow did 
not go the full depth of the nests, but left the bottom undis 
turbed. The harrowing knocked the dirt out of the roots o\ 
the corn and broke up the fragments of the nests remaining ir 
the clods. April 18, 1891, when the ground was again plowed, 
five ants’ nests were found in this plot and thirteen in an equa 
strip beside it. All of these outside nests contained ant larva 
of various sizes, while those inside the strip contained no ants 
but worker adults. Ten of the former lot of nests and three o\ 
the latter contained root lice also, on smartweed roots. 

In another precisely similar experiment, begun upon the same 
day in an adjoining field, a strip was plowed two and a hall 
rods wide by twelve rods long, half of this being thoroughly 
harrowed, as before. The plowing averaged six inches in depth, 
but the plow ran considerably deeper under the corn rows, 
and the ants’ nests were well broken up and scattered. April 
17 of the following spring the ground was plowed for corn and 
thoroughly examined to determine the result of the experiment, 
The part which was harrowed contained three ants’ nests, the 
remainder six; while on an equal strip adjoining, thirty were 
found. None in the strip plowed in fall contained young ants, 
while everyone of those outside contained them. Several wingless 
females were seen in the nests, one of them in the plowed strip 

Neither the weather at the time nor that of the following win¬ 
ter was especially favorable to the success of such an experiment, 
the mercury reaching a maximum of 49° F. on the day the ex¬ 
periment began; and the winter following—that of 1890-91— 
being unusually open and warm. Further, there had been more 
than a week of warm spring weather previous to April 18, the 
mercury reaching 72° on the 9th, 75° on the 13th, and 77° and 
78° on the 17th and 18th respectively—temperatures at which 
ants as active as the little Lasius niger alienus might well dis¬ 
perse themselves and begin new colonies in unoccupied ground. 

These experiments afford, perhaps, scarcely a sufficient basis 
for a final conclusion as to the economic value of this method, 
but so far as they go they are most encouraging. If we com¬ 
pare the treated plots with the check plots beside them, we find 
(1) that the ants’ nests in the former were less than a third as 
many as in the latter; (2) that all in the plowed and harrowed 
plots were destitute of ant larvae while in the check plots, all with¬ 
out exception contained such larvae; and (3) that in the single 



plot first mentioned the ants’ nests containing lice were less than 
a third as numerous as those in the plot outside. 

From the above we can only infer the disastrous effect of this 
late fall and winter plowing upon the ants themselves, and, pre¬ 
sumably, also upon the plant louse eggs they have in charge. 
It seems also quite probable that some, if not all, of the nests 
found April 18 in the experimental plots had been established 
there by worker ants in spring, and were not remnants of the 
nests previously broken up, and if this were the case the root 
lice found in them had doubtless been brought in from without. 

Starvation Experiments.—April 15, 1889, twelve young root 
lice recently hatched were placed in a cavity in the moist earth, 
which was'covered with a glass slip so placed as to allow an 
examination of the interior. April 20 two of these root lice 
died; the next day half the lot were dead; April 22 only two 
were living; April 23 but one; and on April 24, nine days from 
the beginning of the experiment, all were dead. 

May 14, 1888, a number of corn root lice of various ages, 
taken from the roots of young smartweed in the field, were 
placed in a glass vial with moist earth, the mouth of the vial 
being covered with gauze. On the 18th all were still alive, but 
by the 20th all had died, the earth in the vial still remaining 
moist. 

April 30, 1890, a number of eggs were placed in a cavity in 
sterilized earth and left to themselves. May 1 one young louse 
aopeared from the only egg of the lot which hatched, and May 
3 this one was dead. It appeared from the foregoing that 
voung of this species hatching in the earth and kept without 
food would die in from two to nine days. 

► As a field application of this fact, an attempt was made April 
16, 1889, to starve the young lice in the ground by keeping- 
down the growth of young weeds. A piece of ground was thor¬ 
oughly harrowed in two directions with a cutaway disk harrow, 
and the weedier parts of the plot, several times additional 
April 20, however, ants and lice were found both within and 
without the harrowed strip; but the ants had no plant-louse 
eggs in their possession where the ground had been harrowed. 
The result of this treatment was not especially encouraging, the 
young weeds sprouting so freely and abundantly in the moist 
earth, to a depth of four or five inches, that it seemed impossi¬ 
ble to reduce the food supply of the lice to any considerable 
extent by mechanical methods. 

Our present knowledge of effective economic procedure for the 
corn root aphis may be summarized in the form of the follow¬ 
ing recommendations: (1) that the fertility of the ground 
should be maintained as a general safeguard, and that cultiva¬ 
tion should be so managed—especially that of the lower parts 

* By an unfortunate oversight no mention was made in the notes on the second experi¬ 
ment, of rootflice in either the plowed strip or check. 
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of the field—as to prevent so far as practicable the seeding of 
pigeon-grass and smartweed among the corn; (2) that infested 
fields should be plowed deeply and thoroughly harrowed late in 
fall or during some suitable early winter interval; and (3) that 
a somewhat rapid rotation of crops should be systematically 
followed, corn usually being allowed to grow on the same ground 
but two years in succession. While some work remains to be 
done with reference to the precise value of these methods in 
practical application, there is no longer any doubt of their sub¬ 
stantial usefulness, at least as a means of holding in check the 
injuries of the corn root aphis. 

DESCRIPTION OF CORN ROOT APHIS. 

Wingless Viviparous Female. (Plate VIII., Fig. 1).—Body 
broad-oval. Head and prothorax blackish, remaining segments 
p ile green, the first three with a transverse dusky mark at 
middle. Abdomen with blackish marginal patches on the second, 
third, and fourth segments, also numerous smaller spots of vari¬ 
able number and extent. The seventh and eighth segments have 
transverse blackish marks at middle. Antennae dusky towards tip 
and slightly so at base. Cornicles black, cauda and anal plate 
dusky. Beneath nearly uniform pale green, except the usual oblong 
transverse chitinous plate on the seventh segment ; beak black 
at base and tip; coxae, most of femora, tips of tibiae, and tarsi 
black. Antennae rather short, reaching about to the hind coxae, 
I and II short and thick, both combined about two thirds as 
long as III. IV, V, and basal part of VI about equal, the latter 
about three fifths as long as the spur, IV and V combined about 
equal to III. Four outer joints imbricated throughout, more dis¬ 
tinctly on the spur, a group of sensoria on VI at the base of 
its spur, and one near the tip of V, as usual, rarely also one 
near tip of IV or III. Beak passing middle coxae, usually at¬ 
taining hind coxae. Lateral thoracic tubercles large and distinct, 
directed somewhat forward. Similar conical tubercles occur on 
the abdomen, each surrounded by a dark ring; one on each 
side of the first segment, between the first two spiracles, and 
another pair on the seventh segment, each side of the chitinous 
plate. The cornicles are about as long as the third joint of the 
beak, rather slender and nearly cylindrical, often broad at base, 
the outlines straight or concave. The cauda is a little longer 
than its breadth at base, where it is widest, tapering to apex, which 
is broadly rounded. 

Length 1.4 mm., width .93 min., antenme .57 mm., cornicles 
.10 mm. The young are paler in color, and have proportion¬ 
ally longer beaks and shorter cornicles. The chitinous space of 
the seventh segment is almost wanting, and the cauda is shorter 
and broader, as in the pupa. 

Pupa of Winged Viviparous Female.—(PlateVIII., Fig. 3.) Head 
obscure dusky, thorax pale reddish brown, abdomen dull pale 
green, without marking; beneath greenish. Cornicles blackish, 
cauda subtriangular, dusky. Beak dark at base and tip; tarsi 
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and tips of tibiae dusky. Antennae short and pale, last joint 
darker and proportionately longer than in the wingless female. 
Beak and tubercles as usual. 

Length 1.61 mm., width .8 mm., antennae .48 mm. 

Winged Viviparous Female (Plate VIII., Fig. 4 and 5).—Head 
black, thorax brownish black, abdomen pale green, with black 
marginal blotches on the second, third, and fourth segments, and 
around base of cornicles. Several transverse dusky marks in front 
of the cauda. Beneath, thorax chiefly dark, with pale spaces 
about base of legs; abdomen pale green, seventh segment as in 
wingless female. Antennse dark, pale at the articulations, 
length and proportions about as in wingless form, imbrication 
of joints III-VI distinct, III with six to eight mostly large sen- 
soria in a nearly straight line, fourth segment with one or two 
sensoria, sometimes none, V and VI as usual. Beak, abdominal 
tubercles, cornicles, and cauda, as in wingless form. Thoracic 
tubercles more outwardly directed. 

Length 1.8 mm., width .9 mm., antennm .7 mm., cornicles .12 
mm., fore wing 2 mm. 

Wingless Oviparous Female (Plate VII., Fig. 5).—Body dull 
green, with a glaucous bloom. Head dusky, prothorax chiefly 
dusky, three succeeding segments with a median transverse 
dusky blotch. Other small spots in series on dorsum. Beneath, 
head and prothorax dusky, two dark spots outside middle 
coxae, and dusky line before each of the hind coxae. The usual 
dark patch on the seventh segment. Antennae relatively 
shorter, not reaching hind coxae, proportions as in the pseudo- 
gyne; basal two joints and apical portions of the others dusky. 
Beak dusky, attaining middle coxae. Legs blackish, femora 
paler at base, anterior and middle tibiae paler except at tips; 
hind tibiae greatly swollen and thickly covered with small sensoria. 
Tubercles smaller than in the pseudogynes. Cornicles and 
cauda as in the other forms. 

Length 2.3 mm,, width 1.2 mm., antennae .8 mm., cornicles 
.2 mm. 

Egg.—Length .7 mm., w width .3 mm. Arellow when first laid, 
becoming black during winter and changing to green just before 
hatching in spring. 

Wingless Male (Plate VII., Fig. 6).—Body narrower than that 
of pseudogyne, greenish black with a glaucous bloom, head 
black, thoracic segments each with a transverse black band, 
narrow on the prothorax, wider on the mesothorax, both at¬ 
taining the lateral margins, that on the metathorax narrow 
and short, not reaching the margins. Similar short bands on 
the first and the last three abdominal segments, other smaller 
spots present. Antennse, legs, and cornicles blackish. Thorax 
beneath blackish, abdomen dark green, with the usual dark 
patch on seventh segment. Antennal lengths as in the pseudo¬ 
gyne, the joints thicker, joint III with two or three large sen- 

-6 E. 
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soria near the middle, usually in line, and about ten very small 
ones irregularly distributed, grouped especially near the apex; 
IV with 5—7 sensoria, one often large, the rest very small; V 
with two or three very small ones and the usual large subapi- 
cal one, and VI with one large and several small ones in a 
group at base of spur, as usual. Tubercles as in the females, 
the thoracic directed outwardly, the cauda as in the females. 

Length 1.4 mm., width .7 mm., antennae .9 mm., cornicles 
.08 mm. 

This species is sufficiently distinguished from Aphis maidis by 
the breadth and large size of the thoracic and abdominal tuber¬ 
cles, which are slender and minute in maidis; by the longer 
beak, which passes the middle coxae and usually attains the 
hind pair, while that of maidis seldom reaches the middle coxae; 
by the cornicles, which have a broad base, the sides tending to 
be straight or concave in outline, while in maidis the base is 
narrower, and the outlines more or less convex, these varying 
somewhat, however, so as to mislead in isolated examples; 
by the cauda, which in the adults is uniformly broadest at base, 
the sides tapering, while in maidis it is somewhat spoon-shaped, 
broad near middle, and narrower between middle and base; by 
the adults of maidis being much more elongate and narrow than 
adults of this species; and, in the winged individuals, by the num¬ 
ber and armament of the sensoria of the third antennal joint, 
which are larger than in maidis and rather uniform in size, six 
to eight in number, and arranged in a fairly straight row, 
while there are thirteen to sixteen visible in maidis, of variable 
size and irregularly distributed along the under side of the joint. 

The oviparous female may be easily recognized by the swollen 
hind tibiae, covered with numerous minute sensoria; and the 
male differs from all the wingless individuals in the presence of 
a few large, and numerous minute, sensoria on the antennae. 

ON THE ANTS ATTENDANT UPON THE CORN ROOT APHIS. 

Lasius niger and its variety alienus are so far the most 
abundant of the seven species of ants which we have found in 
attendance upon the corn root aphis that a discussion of the 
economics of this relation need scarcely take account of any 
other species; but as the most promising protective measures 
against this aphis are based on our knowledge of the life history 
and habits of this commonest corn-field ant, an accurate account 
of the latter is to be desired. Our notes on this subject cover 
the entire period since 1883, and enable me to give a fairly com¬ 
plete history of this species throughout the year. 

Liie History.—The winged sexual forms, male and female, 
of this ant begin to appear each year, as early as the lat¬ 
ter part of June (the 21st to the 27th), hatching from pupae 
which may have formed late in May (27 and 28, by our 
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notes). The emergence of males and females from the pupa con¬ 
tinues throughout the season, certainly iuto October and prob¬ 
ably to November, but the males perish before the winter. The 
females, however, having bean fertilized and deprived of their 
wings, begin their separate excavations in fall, or continue 
with the workers in nests already established. There they 
hibernate, sometimes, at least, commencing to lay their eggs in 
fall, and living in spring through April and May. 

We have found the eggs of this species only November 10,* 
April 25, and May 20; but exceedingly small larvm certainly 
very recently hatched have been collected by us May 5 to 19. 
July 15, and September 21. Our experiments have not, how¬ 
ever, been conducted in a way to distinguish between eggs and 
young coming from fully developed females and those from 
fertile workers. 

The larvse hatching from time to time throughout the summer 
may be found as pupae from the latter part of May through 
June, July, August, and September, to October 30, and even, 
according to a single observation made at Urbana, to Novem¬ 
ber 20. 

Haunts, Actions, and Habits .—The nests or burrows of this 
ant, in which these breeding operations are carried forward, 
are widely distributed in corn fields and grass lands,—espe¬ 
cially in the latter, along the borders of roads and paths,— 
and* also under stones and boards, in and under decaying 
logs, and in an indefinite variety of situations. In corn fields 
they are established almost wholly in the hills of corn, 
and remain here among the old corn roots throughout the 
season. As this is the commonest and most generally dis¬ 
tributed of all our ants in Illinois, an exhaustive list of its 
places of habitation would have little present interest. It has 
never been found by us to form large settlements, or making 
mounds or conspicuous structures of any kind; but simply scat¬ 
ters its little burrows almost indiscriminately, living in small 
families rather than in great colonies or city-like aggregations, 
and piling up only a small temporary heap of pellets around 
the mouth of its burrow. When its mines are explored they are 
found to consist of irregularly radiating and connected tunnels, 
rarely going to a greater depth than six or eight inches, or ex¬ 
tending outward over a horizontal area of more than twelve or 
fifteen inches. Here and there in their course or at their extremi¬ 
ties and at various depths are chamber-like enlargements in 

* These eggs were obtained from a female brought in from the field October 23. 1893. 
Two females taken at this time were found in earthen cells very much alike, each about 
three fourths of an inch long by half an inch wide, irregularly oval, with the inside nicely 
smoothed. No other ants were found in the immediate vicinity. One of tlmse females was 
placed October 25 in a Lubbock formicary between sheets of glass an I fed with sugar. 
Novembers she had made an oval chamber in the earth (exposed above where it came in 
contact with the glass), and from this chamber had begun to tunnel laterally. November 10 
she was seen with several white eggs in her jaws, and November 12 with a still larger num¬ 
ber. These eggs were kept in a mass, and hastily removed from the oval chamber to the 
tunnel on the slightest disturbance. The carelessness of some workmen broke up this for¬ 
micary on the 16th of the month, and the eggs were not again seen. The eggs collected 
April 25 hatched May 5. 1 hose obtained May 20 were from a nest in an oat field on old corn 
ground, which contained also a queen, or fertile femate, great numbers of worker ants, and 
arvrn of various sizes—from those just hatched to others apparently full grown. 
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which their eggs and young and the eggs of the corn root aphis 
are preserved and cared for. Here also considerable collections 
of the worker ants are usually found,—especially in winter and 
in times of summer drouth,—and in these chambers the female 
resides and lays her eggs. 

In April, May, and June the workers s^em to be most numer¬ 
ous and active. In July and August their activity7 declines, par¬ 
ticularly in the hottest and dryest weather, although if nests be 
opened at these times the ants will be found in abundance. 
Again, in September, a period of bustling activity begins which 
continues until checked by the winter cold. 

In ordinary winter weather of the milder sort, these ants are 
not absolutely7 motionless, but if disturbed crawl slowly and 
stupidly about, sometimes even painfully attempting to perform 
their usual duties of restoration and repair. We have not ex¬ 
plored their nests in the coldest weather, when the ground is 
frozen to a considerable depth. 

During the first warm days of spring the thoroughly awakened 
ants begin to open up their burrows to the surface, and carry 
their own eggs and young and the eggs of the plant lice in their 
possession upwards and downwards according to the varying 
warmth of different layers of the soil. When the sun is shining 
brightly in the middle of the day they bring their charges to 
the more superficial chambers of their nests, or even expose them 
on the surface, but keep them farther downward at night and in 
cold and cloudy weather. The effect of this care upon the plant- 
louse eggs is shown by the earlier hatching of those cared for by 
the ants, and by the diminished number of those which fail to 
hatch at all. 

Although this ant is evidently chiefly dependent for food upon 
the corn root aphis and other plant lice fostered by it, it is not 
strictly limited to this resource but, early in spring especially, 
has been found by us with freshly killed insects in its possession 
—caterpillars, carabid larvae, and the like. Sometimes in mid¬ 
summer also it resorts to animal food. July 16, 1884, in 
digging into a hill of corn infested by the root aphis and this 
ant, I unearthed a carabid larva. This was suddenly attacked 
by one of the ants, which pounced upon it just behind the head. 
The larva struggled vigorously, but the ant soon fastened its 
jaws on the under side of the neck, just behind the head, and a 
little to one side of the middle line. After this the struggle 
lasted only a few seconds, when the larva became completely 
quiet, and allowed this ant and another to drag it away with¬ 
out the least resistance. I watched this operation for a few 
minutes with a glass, and then put both ants and larva into 
alcohol. Although the larva did not visibly bleed when bitten, 
it was apparently dead, *^ud did not struggle at all when put 
into alcohol. 

June 2. 1891, an ant of the above species (Lasius niger) was 
found with a dead chinch bug in a wheat field, and three others 
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were seen dragging live chinch bugs over the ground, one of 
which barely showed signs of life, a second of which moved its 
legs more vigorously, while a third, which an ant was dragging 
along by the beak, seemed scarcely at all disabled. 

Description (Plate X., Fig. 5 and 6; and Plate XI., Fig. 1). 
Lasius niger and its variety alienus belong to a group of small 
ants, the workers of which are about one sixth of an inch long, 
varying from yellowish brown to dark brown in color, and cov¬ 
ered with a fine dense pubescence intermixed with scattered erect 
hairs, the surface therefore appearing dull or but feebly shining. 
The frontal area is faintly impressed, and the ocelli are indis¬ 
tinct. Their antennae are 12-jointed, the third antennal joint 
shortest, the succeeding joints gradually longer. The maxillary 
palpi are long and slender, six-jointed. Between the base of the 
abdomen and the thorax is a short segment compressed above 
into a flattened vertical brownish scale, not distinctly notched 
above. The anal opening is circular. 

These two forms are very closely related, and the differences 
exhibited do not seem to warrant more than varietal separa¬ 
tion, although some authors treat them as distinct species. In 
typical niger the average size is larger, the color of the female 
and worker is usually darker, and the antennal scape and the 
tibiae bear, among the usual pubescence, scattered, nearly erect, 
hairs, which are not usually apparent in alienus. 

The Grass Root Louse. 

(Scliizoneura panicola, Thos). 

(Plate VIII., Fig. 6; and Plate IX., Fig. 1). 

This species was discovered on the roots of Panicum glabrum 
and other grasses by Mr. H. Pergande, at St. Louis, Mo., in 
November, 1877, and first described by Dr. Thomas, in 1879, 
in the Eighth Report of the State Entomologist of Illinois. The 
first observations of its occurrence in this State on corn were 
made in 1883, and it has been seen by us more or less abund¬ 
ant on the roots of various plants every year during the past 
eleven years. Its economic importance is but small, owing to 
the usually trivial numbers in which it occurs on corn, and the 
evanescent character of its attack. It is often important, how¬ 
ever, that the corn farmer should be a.ble to distinguish it from 
the far more dangerous corn root aphis—a matter of no diffi- iculty to a fairly good observer. It may be told at once from 
that species by its white or yellowish color, and by the absence 
of the projecting cornicles or honey-tubes characteristic of Aphis, 
these being replaced in the present species by a pair of minute 
circular openings on the hinder part of the back, each delicately 
rimmed with brown, and surrounded by a small dark patch. 



86 

This root louse has been identified bj Prof. Osborn as an alter¬ 
nate form with a species of the same genus, <S. corni, Fabr., from 
the leaves of the dogwood (U. 8. Department of Agriculture, Di¬ 
vision of Entomology, Bulletin No. 22, p. 40); but from all 
available evidence I am not yet satisfied that the species here de¬ 
scribed as S. pankola ever leaves the ground except to fly from 
the roots of one food plant to those of another. It has been found 
by us m various underground situations from the early part of 
April until the latter part of November, as is shown by the fol¬ 
lowing table, which gives also the plants on which it occurred. 

Date. Young. Adult wingless 
females. Pupae. Winged 

females. 

Apr. 5 In Jog, with ants. 
I 

Apr. 3 ©-25 
In breeding cage; 

on grass roots 
with ants. 

Apr. 12 Born in breeding 
cage. 

May 16 Setaria in oat field. Setaria in oat field. 

May 17-20 Born in breeding 
cage. 

May 23 Corn. 

May 24 Young grass. 

May 26 - 
Grass in oat 

field. 

May 28 Young grass in 
corn field. 

• 

June 1 Setaria in corn 
field. 

Setaria in corn 
field. 

Setaria in corn 
field. 

Setaria in corn 
field. 

June 10 Grass in corn field. - 
Grass in corn field. 

June 13 Corn (1883) and 
Setaria. Corn (1884). 

June 16 Setaria. 

June 17 Corn. Corn. 

June 23 Corn and Panicum. Corn. 

Juno 25 Setaria. Setaria, grass. Corn, blue-grass 
&c. 
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*Date. Young. 
Adult wingless 

females. Pupae. 
Winged 
females. 

June 26 
Smartweed in corn 

field. 
Smartweed in corn 

field. 

June 29 Panicum. 

June 30 
Timothy in corn 

field. 
Timothy in corn 

field. 

July 3 Timothy. 

July 13 
Setaria, Panicum, 

and corn. 
Setaria, Panicum, 

and corn. 
Setaria, Panicum, 

and corn. 

July 15 
Setaria in corn 

field. 
Setaria in corn 

field. 
Setaria in corn 

field. 
Setaria in corn 

field. 

July 25 Sorghum. 

July 28 Corn roots. Corn roots. 

July 31 
Sorghum and Pani-' 

cum. 
Sorghum and Pani¬ 

cum. 

Aug. 4 Panicum and corn. 
Panicum in sor¬ 

ghum field. 
Panicum in sor¬ 

ghum field. 

Aug. 11 Gras*. 
Grass and sor¬ 

ghum. 

Oct. 2 Sorghum. 

Oct. 1C Grass. 

Oct. 12 On sorghum roots. 
• 

Oct. ’ 2C 
Corn in breeding 

cage. 

Nov. 2 
Lasius burrows ix 

corn field. 

From the above table we learn that this grass root louse has 
been found by us on corn ten times, as follows: May 23, June 
13 (twice), 17, 23, 25, July 13, 28, August 4, and October 20 
(in breeding cage). Other plants from the roots of which it has 
been taken are as follows: sorghum (five times) July 2.), 31, 
August 11, and October 2 and 12; timothy (twice) June 30 and 
July 3; blue-grass (once) June 25; grass (seven times) May 24, 
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26, 28, Juue 10, 25, August 11, October 10; Panicum (five times) 
June 23, 29, July 13, 31, and August 4; Setaria (seven times) 
May 16, June 1, 13, 16, 25, July 13 and 15; smartweed (Polyg¬ 
onum) (once) June 26. 

I hus we see that it has occurred fifteen times on cultivated 
plants, twenty-two times on the grasses, and once on a dicotyledo¬ 
nous species. It will further be seen that it does not appear to 
show a decided preference for any single food plant at any certain 
time of the year. A general preference for grass roots is shown, 
however, by the fact that in several cases where the roots of corn 
and grass were closely intertwined, the Schizoneura was found 
upon the latter only. It occasionally occurs on the roots of 
grass in fields planted with wheat, oats, etc., and wherever it is 
found in cultivated fields it is usually much the most abundant 
in those which were in sod the previous year. We have found 
it very common in the viviparous wingless form on the roots of 
various perennial grasses—blue-grass, timothy, and several na¬ 
tive species—as the sod was broken up; and there is little doubt 
that plants of this class furnish its principal sustenance. 

LIFE HISTORY. 

The life history of this species is still incomplete, all our ob¬ 
servations applying only to viviparous females, winged and 
wingless. The winter is passed in the latter stage, at least in 
part, as is proven by the occurrence of adult wingless viviparous 
females as early as April 5, in a log, on grass, attended by 
Lasius interject us, and as late as November 25, in the burrows 
of L. alienus, in a corn field. The accompanying table shows 
that the young have been found as early as April 12 and as late 
as August 11. In the former case they were born in a breeding 
cage from stem-mothers introduced April 5, and in the latter 
they were taken from the roots of “grass” in a sorghum field. 
Between these dates the3^ have been found frequently in May, 
June, and July upon the roots of various food plants, such as 
corn, grass, Setaria, smartweed (Polygonum), timothy, *Pani- 
cum, and sorghum. 

Mhe “pupae” (showing wing-pads) have been collected five 
times, as follows: May 26, June 1, July 13 and 15, and August 4. 

The winged viviparous female (winged pseudogyne) has been 
found by us eight times, as follows: June 1 on Setaria roots in 
corn field; June 10 on grass roots in corn field; June 13, 17, 
and 23 on roots of corn; June 25 on grass roots, on corn, and 
on blue-grass; July 13 on roots of Setaria, Panicum, mid corn; 
and July 15 on Setaria roots in corn. Almost every year during 
the past ten years we have taken the winged pseudogyne during 
the month of Juue, and but twice (July 13 and 15) in any other 
month. Pupae of this form have occurred, however, August 4. 



89 

June 25, 1889, winged forms were observed migrating from a 
corn field to a pasture—mostly blue-grass. They came from the 
roots of corn and grasses, in the corn fields, to the upper leaves 
of smartweed, corn, and other plants, and, after resting there a 
few minutes, rose vertically into the air and flew very rapidly, 
with the wind, to an adjoining field of blue-grass, where they 
were taken in great numbers by sweeping. 

The early spring history of this species is best indicated by 
notes made April 5, 1884, by my assistant, Prof. H. Garman, 
now of the State College of Kentucky. Root lice whose identifi¬ 
cation as Schizoneura panicola has lately been verified by us, 
were obtained by him April 5 from a nest of ants of the species 
Lasius interjectus, which had established themselves in a rotten 
log at the edge of a corn field near Bloomington, Ill. This 
nest contained likewise a number of eggs of aphides probably not 
of this species. The collection made was exposed to a colony of 
ants of the species above mentioned, which had been kept in a 
Lubbock formicary during the winter, with the result that the 
ants from the field were driven away and the Schizoneura and 
aphis eggs were seized upon and carried away into the burrows 
of the colony. Here all were cared for during about three weeks, 
when the observations terminated. A tuft of blue grass was 
placed within reach of the ants, and upon this the root lice 
were colonized and began to breed April 12, the young there 
born being alive and in good condition April 25. 

According to another experiment, begun by Mr. C. M. Weed 
May 16, 1887, a wingless female of this species obtained from 
the roots of Setaria in an oat field was placed on that plant 
in a breeding cage. The next day she had moulted and given 
birth to young, additions to her brood being made at inter¬ 
vals to May 21, when the observation terminated. 

On the 26th of May the winged pupae found in an oat field 
preponderated greatly over all the other forms and stages; a 
fact possibly to be accounted for by the relatively scanty food 
supply in that situation, and the consequent necessity for mi¬ 
gration elsewhele. June 10, on the other hand, in a corn field 
where winged specimens were present in large numbers, the 
great majority of those observed were wingless females in vari¬ 
ous stages. 

The closely related Schizoneura corni lives from September 
until June on the dogwood (Cornus), and from June until Sep¬ 
tember on the roots of certain grasses. Our collections contain 
species of S. corni from the dogwood, but the most careful in¬ 
vestigation of our large collection of root lice fails to reveal any 
evidence of its ever having been taken here on the roots of corn. 

RELATIONS TO ANTS. 

The accompanying table shows that our first and last collec¬ 
tions for the year were not from the roots of plants, but from 
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the winter nests of ants; and here the grass louse evidently hi¬ 
bernates. When these nests are broken up, the ants evince no 
choice between the root lice and their own young in their eager 
and heroic efforts to carry them to places of safety. 

In the spring the ants dig new burrows around the roots 
certain plants, and convey their charges to these new habita¬ 
tions; and during the summer they change them from one food 
plant to another, as the varying condition of the plants and 
the requirements of the root lice may demand. In return for 
these favors, this Schizoneura permits the ants to feed not 'only 
upon the “honey-dew” coming from the cornicles, but also on a 
waxy substance excreted from pores in the sides of the ab¬ 
domen. We have several times seen the ants gathered about a 
detached mass of this wax, and apparently eating it. 

The ants collected in attendance on this root louse all belonged 
to the following forms: Formica schaufussi, Mayr (Plate XI., 
Fig. 2), once in attendance; L. interjectus, Mayr; L. niger, Linn., 
and its variety alienus, Forst; and L. favus, DeGeer. The ant 
last mentioned is perhaps most commonly found in charge of it, 
the other species of Lasius mentioned differing but little with re¬ 
spect to the frequency of their occurrence in this relation. 

So far as now known, this insect is little likely to call for re¬ 
medial measures, as corn is liable to injury by it only after 
grass, and the damage is, at most, slight and evanescent. 

DESCRIPTION.* 

Wingless Viviparous Female (Plate IX., Fig. 1).—Body ovate, 
more or less elongate, dirty w hite with a yellowish tinge, with a 
variably developed pattern of yellowish fuscous markings in the 
adult, dotted with white at the origin of the minute hairs which 
are scattered over the smooth surface of the body. 

Head rather small, but longer than the succeeding segments, 
uniformly yellowish dusky, with a darker spot each side of the 
median line, a little in advance of the eye. Antennae attaining 
middle of side of metathorax, not very thick, somewhat hairy, 
especially on outer joints, colored like the head ; apical joints 
dark brownish, spur nearly black, third joint pale except near 
apex; six-jointed, IV and V nearly equal, V a little the 
longer; IV about twice as long as thick; III nearly or quite 
as long as IV and V combined, and equally thick; II about 
three fourths as thick as I, and III half as thick as I; I and 
II together twro thirds the length of III alone; and VI hah 
longer than V, the spur constituting one fourth of its length. 
V bears the usual round sensorium, placed upon a slight pro¬ 
longation of the apex beneath. On VI, at the baseWf the spur, 
is a round sensorium, posterior to w’hich are three or more 
smaller sensoria. The eyes are quite variable in the extent of the 

* By Mr. 0. A. Hart. 
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black pigment, but usually of good size. The posterior tuber¬ 
cle is distinct, and bears three equidistant oval lenses radiat¬ 
ing from the apex of the tubercle. Rudimentary ocelli sometimes 
visible. 

The prothorax bears above an irregular oblique spot, with dark 
outline, on each side of the disk. Dark lines, in line with these 
spots, lie on each side in the transverse thoracic sutures, becoming 
double posteriorly, and from these a double row of small spots 
continues to the tip of the abdomen, sometimes obscured by the 
discal markings of the segments. The four segments behind the 
head are almost entirely fuscous, except on the suture and at 
the sides of the first abdominal segment. The three or four seg¬ 
ments preceding the cauda are yellowish fuscous except near the 
lateral margin. The other abdominal segments show7 faint mot¬ 
tled fuscous bands. The cornicles are very distinctly indicated 
by fine dark rings nearly level with the surface, surrounded by a 
dark blotch. Cauda very short, subtriangular, not projecting, 
it and the anal plate yellowish fuscous, hairy. 

Beneath slightly paler than above, with markings of similar 
color; legs and beak brownish yellow. The beak attains the 
base of the abdomen, last two joints dark brownish yellow, 
tip black. The basal two joints are together about twice as 
long as the third and fourth combined. The third joint is 
slightly broader than the others, about as long as broad; the 
fourth joint is half longer, pale-ringed just before the tip. Legs 
nearly smooth, femora darker apically, tibiae paler except at 
base and apex, claws dark, large. The abdomen has a marginal 
row7 of dark blotches, in which are situated the spiracles, and 
above these, a large subcircular excretory pore on segments 1-4 
and 7. A similar large oval pore lies just below the lateral 
margin of the prothorax. These are homologous with the tuber¬ 
cles of the corn root louse, and perhaps with the cornicles also. 
Below the spiracles is a row of dark spots in the sutures. The 
seventh segment bears the usual transverse oblong brownish 
yellow plate. 

Length 1.5 mm., breadth .9 mm., antenna .5 mm. 

Described from numerous specimens from roots of grass and 
corn. 

The young show the usual differences of size and color, and 
proportionate greater length of appendages. The antennae have 
but five joints, the third proportionally shorter. 

Pupa.—Oval, more elongate, yellowish white, head and thorax 
dusky, no distinct markings except the double row of spots. 
Antennae about attaining base of posterior wing-pads, with su¬ 
ture between III and XV imperfect. Wing-pads attaining middle 
of second segment beneath, posterior pair pale, turned down¬ 
ward more than the anterior, which are brownish dusky. Plate 
of seventh segment beneath indistinctly marked. Tip of ab¬ 
domen hairv. 
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Length 1.13 mm., breadth .6 mm., antenna .38 mm. 

Described from five specimens found on grass roots. 

Winged Viviparous Female (Plate VIII., Fig. 6).—Elongate, 
smooth, with sparse inconspicuous hairs, dirty whitish, varied 
with fuscous and dark brownish/ dotted with white at origin 
of hairs. Head above and mesothorax above and below dark 
brownish, edges of meso- and meta-thoracic plates with blackish 
outlines. Remaining surface markings fuscous brown, sutures 
whitish. 

Antennae fuscous brown, apex darker, base of third joint paler, 
basal two joints one half thicker than the others; IV a little 
more than twice as long as thick, V a little longer, VI nearly 
half longer than IV, the spur three eighths of its length; III 
about equal to V aud VI combined; I and II combined about 
equal to VI. Sensoria distinct, one at tip (beneath) of joints III, 
IV, and V, and at base of spur on VI, last two quite large, that 
on VI accompanied by the usual group of smaller sensoria. 
Often one at middle also of III, and sometimes a third near by 
it. Eyes brownish black, ocelli distinct. A pale notch on hinder 
margin of head just within each eye. 

Prothorax with a dusky band anteriorly, behind this a pair 
of large transverse spots, sometimes a small pair behind these. 
Mesothorax with pale spots at sides. Metathorax with a nar¬ 
row transverse mark of dusky brown. Wings with a granu¬ 
lated surface, veins and stigma light brownish, stigma half as 
wide as long on costal margin; cubital obsolete two thirds of 
distance from base to the fork; stigmal vein but feebly curved. 
Running parallel to the the posterior margin of the postcostal 
vein and stigma, and separated from them by a narrow paler 
interval, is a distinct £&nd narrow thickening and darkening of 
the wing. 

Abdominal segments with a row of marginal blotches, one on 
each segment. The double row of small spots in the sutures is 
present, but confused with the discal markings. First and sec¬ 
ond abdominal segments each with a short transverse discal 
band; bands of next three segments more or less confluent, 
forming a fuscous brown patch; sixth segment with a long discal 
band; those on seventh and eighth extending to margin. Corni¬ 
cles distinctly indicated by a fine dark ring in the marginal 
patch of the sixth segment. Cauda short, not projecting, it and 
anal plate fuscous brown, hairy. 

Beak as in viviparous female, attaining hind coxse. Prothorax 
mostly pale beneath; mesothorax pale only around the coxae; meta- 
thorax with blackish transverse line, ends of latter partly surround¬ 
ing coxse. Legs darker fuscous brown, first tarsal joint promi¬ 
nent. In the suture back of the prothorax is an elongate spir¬ 
acle in a small transverse dusky brownish spot; just below the 
margin of the prothorax is a large oval excretory pore. The 
abdomen beneath is pale, first and second segments, and some¬ 
times the sixth, each with a short discal transverse line. Seventh 
with usual oblong dark plate, which is hairy like the anal plate. 
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An indistinct row of short transverse lines in the sutures ex¬ 
tends back from the hind cox* on each side. Exterior to these 
is a row of light brownish spots including the pale spiracles. 
The spot on the first segment combines with the marginal blotch. 
In the blotches, on the first and seventh segments, and just below 
those on the second, third, and fourth segments, are large 
circular excretory pores similar to those on the thorax, out¬ 
lined by a fine darker line. 

Length 1.8 mm., breadth .8 mm., antenna .63 mm., fore wing 
1.8 mm. 

Described from five specimens, three taken on grass roots, one 
on corn root, and one resting on corn leaf. 

Schizoneura panicola, Thomas, is nearly related in habit and 
structure to the European <8. venusta, of Passerini, but differs 
from that species, according to Passerini’s very brief description, 
in the color of the head and abdominal fasciae, which are light 
dusky instead of black. S. panicola differs also from S. venusta 
in the absence of the discoidal patch on the abdomen, and in the 
longer beak—reaching the hind coxae, while that of venusta is 
said to extend only to the middle coxae. The latter species is 
given by Passerini as occurring in Europe in autumn on the roots 
of Setaria viridis, S. glauca, S. italica, Panicum glabrum, 
Eragrostis megastachya, and Ceratochloa australis; also in the 
month of June on the roots of wheat (“Aphididm Italicae,” p. 69). 

Tram a erigeronensis, Thos. 

(Plate IX., Fig. 2.) 

This root louse is included here because it has been found a 
few times in corn fields under circumstances to indicate its 
probable occurrence on the roots of corn itself. It is not strictly 
a corn insect, however, so far as we now know. 

We have at hand specimens of the wingless viviparous female 
that have been taken as follows: March 19, (situation not given); 
April 1, from an ant hill (Lasius mixtus), on grass and a dicot¬ 
yledonous weed; April 5, under a log at edge of corn field at¬ 
tended by Lasius niger; April 8, at roots of old corn; April 9, 
from an ants’ nest; April 11, from roots of blue-grass, attended 
by Lasius interjectus; April 23, from nests of Lasius; April 26, 
in Lasius nest in old log; May 7, taken in corn field; November 
25, from roots of Panicum, in corn field, with ants. Thus we 
see that this species has been collected here once in March, 
seven times in April, once in May, and once in November. 

Specific determinations have been made of the following species 
of ants attending this root louse: Lasius niger, L. mixtus, and 
L. interjectus. It is attended by about the same species of ants 
as the other root lice treated in this publication, and the range 
of food plants as shown above is also about the same as those 
given for several other species. 
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DESCRIPTION.* 

Having a large series of this perplexing species, which is 
quite evidently the same as that described by Dr. Thomas in 
the Eighth Report of this office (p. 168) as a Tychea, and again 
by Mr. 0. W. Oestlund, in his “List of the Aphididae of Minne¬ 
sota” (p. 56) as Tychea radicola, a full description is here sub¬ 
mitted, from which it may be seen that an imperfect knowledge 
of the species has caused conflicting statements. The number of 
antennal joints, as well as other characters, throw it out of 
Tychea, and place it in Tram a, as defined by Koch. 

Wingless Viviparous Female.—Body broad-ovate, very convex, 
abdomen often subglobose, surface smooth, dirty whitish, a few 
sparse hairs on antennae and legs. 

Head rounded on front and sides, base broad, about twice the 
length, an oblong dusky spot extending from the base of the 
beak over the vertex, between the antennae, nearly to the posterior 
margin of the head, wider behind, divided by a whitish median 
line. Fully developed antennae with six distinct joints, dusky 
whitish, darker apically, the spur or sometimes the entire apical 
half of VI dark brown or blackish, tip reaching posterior mar¬ 
gin of mesothorax. Joint I very short, transverse; II nearly as 
thick as 1 at apex, but narrowed strongly towards base, about 
one half longer than I; III still longer, but not as long as I and 
II combined, about twice as long as thick; IV as long as II; Y as 
long as III, or a little shorter, wider apically; VI broad fusi¬ 
form when seen from above, thickest near middle, tapering to 
base and to apex of spur; basal part of VI as long as V, spur 
about one fourth of total length of joint. Even in some good-sized 
examples the suture between joints III and IV is imperfect, and 
these two joints are shorter, especially IY, which becomes dis¬ 
tinctly shorter than II. In other specimens of the same lot, for 
example one 1.8 mm. long. Ill and IY are much shortened and 
completely united into one joint, which is very little longer than 
YI. Y is also shorter, being about as long as II. Sensoria 
moderate in size, round, one, as usual, at apex of Y and one at 
base of spur on YI, with one or two very indistinct minute sen¬ 
soria adjoining it on the posterior side. Eyes small, ocular 
tubercle feebly elevated, with three lenses as usual. 

Thorax and abdomen unicolorous, prothorax separated from 
mesothorax by a lateral constriction, in front of which the side 
margin is subangulate. The dorsum is provided with numerous 
glands for the secretion of a waxy substance, which rises in 
short columnar tufts from each gland, giying an appearance of 
rows of tubercles. Alcohol soon dissolves most of the excretion, 
and even obliteraJes all traces of many of the glands. These 
glands are arranged in regular series, appearing in fresh speci¬ 
mens in alcohol as clear smooth spots encircled by a fine dark line. 
There are six longitudinal rows, each with one gland on each 

* By C. A. H irt. 
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segment, equidistant on the abdomen, the outer row being at 
the lateral margin. The two middle rows approach at the base 
of the abdomen, and are close together on the thorax and head, 
the head having four unequal glands in each row, placed within 
the dusky patch. The other four rows do not appear on the 
head, and are very indistinct on the thorax, excepting the pro- 
thoracic spot of the outer row, which is small but distinct, and 
below the side margin, those on the other thoracic segments 
being dorsal. On the abdomen, the outer row consists of large 
lateral spots; the seventh segment has but four spots, two lat¬ 
eral and two dorsal, the latter small and inconspicuous. Corni¬ 
cles wanting. The anal plate, cauda, and a short and narrow 
transverse band on the eighth segment above, are light yellow¬ 
ish brown, a whitish line on the anal plate just behind the cauda. 
Anal plate strongly prominent, subglobose, very convex below 
and more flattened above, minutely scabrous, clothed with 
rather long incurved hairs; cauda represented by a shorter sub- 
triangular elevated plate on its upper surface, 

Beak brownish dusky, tip black, attaining or slightly surpass¬ 
ing hind coxae, apical joint about as long as last antennal 
joint, penultimate joint about half as long, and somewhat 
thicker, being about as long as thick; lunate marks at its base 
distinct; apparent basal joint slender, about two and a half 
times as long as the apical two combined. Legs rather short, 
light brownish dusky, coxae paler, sutural lines brown about 
coxae, two distinct claws and two tarsal joints on all the legs, tarsi 
and claws dark; fore legs very close to head. Prothoracic 
spiracle light brown, distinct, below the lateral gland. Abdom¬ 
inal spiracles each in the posterior margin of a small brownish 
spot, anterior margin of spiracles finely outlined in black; 
Sometimes an inner row of light brown spots, one beneath each 
abdominal spiracle. Seventh ventral segment with a thickened 
and slightly darker plate at middle, which has at each end a 
group of sparse hairs. A few hairs on the ventral segments 
preceding the seventh. 

Length of body 2.2 mm., greatest width (across abdomen at 
middle) 1.1 mm., antenna, .55 mm. 

The young are more slender, with longer beak and five-jointed 
antennae, or four-jointed in the youngest. 

Described from ten lots of specimens. 

The cauda and anal Jplate and antennal structure will dis¬ 
tinguish this species, in case the glands are not evident, from 
the others infesting corn. 

For da Occident alis, n. sp. 

(Plate IX., Fig. 3.) 

Another root louse which has been found on corn in unim¬ 
portant numbers is a species of Forda, here described as new. 
It seems to be mainly a grass root louse, and has been taken 
by us eight times, as follows: April 4, (no situation given); 
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April 10, on Capsella bursa-pastoris, attended by Formica fusca 
gagates; April 11, on roots of blue-grass in edge of corn field, 
with Lasius interjectus; April 23, from a nest of Lasius; April 
28, in blue-grass sod, attended by Lasius niger; April 30, in a 
pasture, with Lasius niger; May 7, in a corn field; May 31, on 
roots of corn, on sod ground, attended by Lasius. 

It will be seen that t^hese collections have all been made in 
early spring, and with but two exceptions in the month of April. 
The life history of this species is thus unknown. 

DESCRIPTION.* 

Wingless Viviparous Female.—Body oval or ovate, smooth, 
uniform light glaucous green, sutures not conspicuous, body 
and appendages sparsely covered with fine and rather short 
hair. 

Head rather broad and subtruncate in front, width at base 
about twice its length. Antennae distant, each in a short broad 
groove or impression, five-jointed in the mature individual, 
moderately long and slender, attaining the sides of the meta- 
thorax, slightly darker than the body, fifth joint and apex of 
fourth pale brownish; joint I about twice as thick as III, its 
posterior side about equaling its basal diameter; II a little 
longer and more slender, about twice as long as thick; III the 
most slender and much the longest joint, being nearly twice as 
long as I and II combined; IV and V about equal, each longer 
than II, and combined about three fourths as long as III, spur of 
Y tapering, short, extending beyond thesensorium about as far 
as the diameter of V at base. On the lower side of the apex of IV 
is a large round seusorium, and at the base of the spur of V is 
an extremely large one, semicircular or sublunate, fully as wide 
as the diameter of III, strongly convex, glassy and apparently 
transparent when looked through in profile. Two or three mi¬ 
nute sensoria adjoin it on the distal side, next the spur. On 
one antenna there is an additional sensorium on IV towards 
the base. Eyes moderately large, placed near the posterior 
angle of the head, ocular tubercle broad and rather high, show¬ 
ing in alcoholic specimens three oval lenses, their long axes radi¬ 
ating from the apex of the tubercle. 

Prothorax set off from remainder of body by a slight con¬ 
striction or deepening of the suture, and usually showing an 
oblique impression on each side above. Remaining body seg¬ 
ments without distinct markings or structures above, gradually 
shorter to posterior extremity. Eighth segment, cauda, and anal 
plate pale brownish, the former small and short, the cauda re¬ 
duced to a subtriangular plate on the upper surface of the anal 
plate, the latter one half longer than the cauda and as long as 
the seventh segment, semiglobular, minutely scabrous, clothed 
with fine short hair, a white line adjoining the apical margin of 
the cauda. 
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Beneath, colored as above; beak long and slender, reaching 
middle of abdomen in adult, base and apical joint pale brown, 
the latter tipped with black, as thick as joint II of the antennae, 
and as long as antennal joints I and II combined; penultimate 
joint half as long, and one half wider than its length; apparent 
basal joint about twice as long as the apical two combined, pale 
and slender. Legs moderately long, each with two distinct claws 
and two tarsal joints; coxae slightly darker. Seventh ventral seg¬ 
ment often dark, eighth concealed at middle, anal plate beneath 
with color and surface as above. Spiracles pale brownish, very 
inconspicuous. No glands or tubercles seen. 

Length of body 2.1 mm., greatest width 1mm., antennae .75 mm. 

The young are similar to the adult, antenna) five-jointed, III 
a little shorter than in the adult. 

Described from six lots of specimens. 

The clear pale green color, greatly elongated third antennal 
joint, very large sensoria, and absence of cornicles, easily dis¬ 
tinguish this species from other root lice. 

Tychea brevicornis, n. sp. 

(Plate IX., Fig. 4.) 

This species of root louse is not important, and has not been 
known to occur in destructive numbers, but from its occasional 
presence on corn roots, it deserves mention along with others 
of its group and habits. 

A colony of this Tychea was found on corn roots at Normal, 
Ill., on the 28th of July. The specimens in this collection all ap¬ 
pear to be young pseudogynes, or wingless viviparous females, 
from about one third to two thirds grown. A large adult wing¬ 
less viviparous female was taken on the 25th of October from 
an ants’ nest in a pasture field near Champaign. 

Description.* 

Wingless Viviparous Female.—Body broad-oval, pale dirty 
whitish in alcoholic specimens, smooth, sutures not distinct. 

Head short, rather narrow between antennae, but very broad 
at base, which is more than three times as long as the frontal 
margin, the union between head and prothorax being very close; 
lateral margins concave, a pale dusky brown patch occupying 
the anterior surface between the antennae, terminating behind with 
a semicircular irregular margin, notextending towards the acute 
lateral angles nor attaining the hind margin. It is divided by a 
median whitish line, on each side of which is a white glandular 
dot. An angular brownish patch also surrounds each eye. An¬ 
tennae short, but rather slender, hardly surpassing the posterior 

* By C. A. Hart. 

-7 E. 
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margin of the prothorax, five-jointed, uniform light brownish, 
with pale sutures; I short, twice as thick as III, and not as 
long as thick: II one half longer than I and nearly twice as long 
as thick; III nearly as long as I and II combined; IV very 
short, about as long as thick; V as long as III, with a short 
cylindrical spur about one half the diameter of the segment, and 
scarcely as long as the diameter of this joint at the base. 
Sensoria rather small and inconspicuous, round, one as usual 
at the apex of It beneath, and one at the base of the spur of 
A . Eyes distinct, contiguous to the prothoracic margin, ocular 
tubercles feebly elevated, with the usual three lenses. Prothorax 
very indistinctly separated from head, but distinctly marked off 
posteriorly by the deepening of the suture on each side and the 
more rapid widening of the body just behind it. Upon the ab¬ 
dominal segments appear traces of four large excretory glands 
on the dorsal surface of each segment. No cornicles. Cauda 
and anal plate light yellowish brown, very short and broad, 
the former at the apex of the abdomen, the latter on the ventral 
surface, not visible from above. 

Beneath vellowish, a faint yellowish brown tint between the 
posterior legs. Beak short, seldom attaining the middle coxae, 
and about as long as the antennae, base and apical half light 
brownish yellow, extreme tip blackish; apical joint about equal 
in diameter and length to the second antennal joint; penulti- 
the lunate marks at its base distinct; apparent basal (second) 
mate joint a little shorter and about equal in length and breadth, 
joint considerably longer than the apical two combined, and 
rather slender. Legs light yellowish brown, moderately long, 
the anterior coxae closely embracing the base of the head, the 
others widety separated from each other by the broad flattened 
meso- and meta-sternum, the middle legs being nearly as far 
apart as the posterior pair, the anterior about half as far. Two 
distinct claws and two tarsal joints on all the legs. Ex¬ 
terior to each leg is an irregular longitudinal spot of pale 
dusky brown, the spots near the anterior legs uniting with those 
on the head which surround the eyes. Spiracles brownish, dis¬ 
tinct. Seventh segment with a transverse thickened plate at 
middle beneath, light yellowish brown posteriorly. 

Length of body 1.8 mm., breadth 1.1 mm., antenna .42 mm. 

Described from two lots of specimens. 

The European analogue of this species is Tychea phaseoli. 

Geoica squamosa, n. gen. et sp. 

(Plate IX., Fig. 5 and 6; and Plate X., Fig. 1, 2, and3.) 

Among the minor aphid insects of the corn plant is a small 
whitish or yellowish mealy species, occurring with ants and in 
their nests in corn fields and elsewhere often enough to attract 
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the attention of any close observer of the corn root insects, bnt 
never yet numerous enough in our observations to do any per¬ 
ceptible harm. 

The following chronological list shows its dates of occurrence 
in our collections, its forms, its food plants, and attendant 
ants: 
Jan. 20, timothy roots; Lasius; viviparous female. 
Feb. 13, in grass roots; in Lasius colony; oviparous female. 
Mar. 9, sod, by fence, near corn field; Lasius niger. 

££ 21, in last year’s corn hill; burrows of Lasius. 
“ 23, in last year’s corn hill; burrows of Lasius. 
“ 26, sod; several nests of Lasius niger. 
“ 29, sod, along fence between corn field and pasture; L. 

niger; eggs. 
Apr. 1, grass roots and a dicotyledonous weed; large nest 

Lasius mixtus. 
“ 4, roots of shepherd’s purse; Lasius niger. 
“ 5, breeding cage; young, from eggs of Mar. 29. 
£* 6, on roots of old corn and under boards. 
“ 10, roots of shepherd’s purse; Formica fusca gagaies. 
“ 19, grass roots, in meadow; Lasius niger. 
“ 26, in blue-grass sod; frequent in nests of Lasius niger. 

May 7, grass; Lasius nest. 
“ 8, timothy roots. 
“ 9, roots of young oats in corn ground. 
“ 19, sod; Lasius niger. 
“ 19, on corn roots in old sod ground, one with beak in root; 

Lasius niger. 
“ 21, on corn roots in grass ground; Lasius niger. 
“ 21, on corn roots in grass ground. 
“ 21, on corn roots, meadow last year; one killed by mite; 

Lasius niger. 
<£ 24, on corn roots, grass ground; Lasius niger. 
“ 25, on young grass roots. 
££ 28, on corn roots; Lasius niger. 
“ 29, on corn roots; Lasius niger. 
“ 31, in Lasius nest. 
“ 31, corn roots, sod ground; Lasius; pupa, showing wing- 

pads. 
“ 31, in sod; Lasius niger. 
“ 31, on blue-grass roots; in Lasius nest; pupae. 

June 1, young corn roots and base of stalk, sod ground, one 
fourth the corn infested. 

“ 1, corn roots, sod ground. 
“ 5, breeding cage; winged female from pupae of Mar. 31. 
“ 6, corn roots, abundant, sod ground; Solenopsis debilis. 
££ 13, corn roots, sod ground. 

July 14, clover roots. 
“ 15, on roots of corn. 
£f 28, on roots of corn. 

Aug. 11, on roots of clover (twice). 
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Sept. 25, on roots of Panicum crus-galli; Lasius. 
Oct. 15, timothy roots; oviparous female. 

20, corn roots. 
28, timothy roots; male and viviparous female. 
29, in meadow; Lasius niger; oviparous female. 

Nov. 19, blue-grass and timothy in corn field; oviparous and 
viviparous females and young. 

24, corn field; burrows of Lasius. 
24, about roots of corn; oviparous female. 

We see from the above list that this species has been found 
on the roots of the following plants: 

Corn (seventeen times), Apr. 6, May 19, 21 (three times), 24, 
28, 29, 31, June 1 (twice), 6, 13, July 15, 28, Oct. 20, Nov. 
24. Also in corn hill of previous year (twice), Mar. 21 and 23. 

Oats, May 9. 
Timothy (five times), Jan. 20, May 8, Oct. 15, 28, Nov. 19. 
Blue-grass (three times), Apr. 26, May 31, Nov. 19. 
Panic-grass (Panicum crus-galli), Sept. 25. 
Grass (five times). Feb. 13, Apr. 1, 19, May 7, 25. 
‘‘Sod” (six times), Mar. 9, 26, 29, May 19, 31, Oct. 29. 
Clover (three times), July 14, and Aug. 11 (twice). 
Shepherd’s purse (twice), Apr. 4 and 10. 
A dicotyledonous weed, Apr. 1. 

Thus it is shown that of the forty-seven sets of specimens of 
this species in the collections of the State Laboratory of Natural 
History eighteen were taken from the roots of cultivated plants, 
twenty-one from roots of grasses, three from clover, three from 
weeds, and two or three from ants’ burrows but not on plants. 

The fact that it has been found on corn much oftener than 
on other plants does not necessarily mean that it affects this 
plant to a greater extent than others, as in our investigations 
corn has been examined more frequently than the others men¬ 
tioned. 

It must be noted that this species has been seen but once in 
a field that was not in grass the previous year; viz., May 9, on 
roots of oats in old corn ground. 

It often occurs in the formicaries of ants with other species of 
root lice, mealy bugs (Dactylopius), and coccinellid larvae. Col¬ 
lections were not always made of the ants in attendance, but a 
careful study of the eighteen lots of ants taken in company 
with this root louse shows that Lasius niger has been so taken 
fifteen times, and the following species once each: Lasius mixtus, 
Formica iusca ga gates, and Solenopsis debilis. During the 
winter and early spring these lice have been found wandering in 
the burrows of Lasius niger, still guarded and cared for by the 
ants. 
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The five known forms of this insect are as follows: the egg, 
wingless pseudogyne or viviparous female, pupa, winged pseu- 
dogvne, and the wingless sexed form, consisting of true oviparous 
females and of males. The eggs have been found in spring, from 
which the young root lice have hatched in the first part of 
April. These are viviparous, and give birth to another genera¬ 
tion of the same kind, and successive generations follow during 
the entire summer. Young have been taken in nearly every 
collection here during the summer months. 

In the fall, nsualiy in October and November, the viviparous 
form gives birth to true sexed individuals, males and oviparous 
females. These copulate and the females lay their eggs in the 
loose earth around the roots of plants in the ant burrows in 
which they are kept. The ants keep these eggs during the win¬ 
ter and spring, and from them in due time the young viviparous 
root lice hatch. Thus the circle of life continues. It is shown, 
however, by our collections that some of the lice also live dur¬ 
ing the winter on the roots of plants, in the formicaries of ants, 
most of these being viviparous and young; but the oviparous 
form sometimes occurs there during the winter or very early 
part of the spring. 

description.* 

This plant louse is closely allied to certain species commonly 
placed in Tjmhea, a genus of the Rhizobiinse, which is a sub¬ 
family whose members have not hitherto been known to acquire 
wings. A careful study of the winged individual bred from a 
pupa shows that it is a new generic type most nearly related 
to Hormaphis, of the Pemphiginae; and as Tychea seems to 
contain at least two dissimilar groups of species, whose only 
bond of union is a resemblance in the number and length of the 
antennal joints, it will be well to divide the genus, retaining the 
old name for the typical species, such as phaseoli and brevicor- 
nis, and placing seiarise and its allies together with the present 
species at the foot of the Pemphiginse, as a new genus, for 
which the name Geoica is now proposed. Here also belongs 
the species described by Buckton as Endeis carnosa, which surely 
is not an Endeis at all. Tychea panici, Thos., is apparently a 
young Rhizobius. 

geoicaI n. gen. 

Antennae 5-jointed, not annulated, first and second joints short, 
third longest, fourth and fifth shorter, subequal, often connate, 
the fifth with a short thick spur at tip. Sensoria present on the 
third antennal joint of the winged individual, and in all of the 
forms at the apex of the fourth joint and base of spur on fifth, 
the latter sensorium lunate in the wingless individuals. None 

* By C. A.. Hart. 
+ Ge, earth; oikos, house. 
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present on the tibise of the oviparous female. Eyes distinct. 
Beak rather short and thick, last two joints longer than basal 
portion. Fore wings with the stigma large, the cubital simple, 
obsolete basally, the two discoidals united at base. Hind wings 
without discoidal vein. Two distinct tarsal joints and two claws 
on all the legs. Anal plate flattened, drawn forward dorsally 
and compressing middle of posterior segments, cauda short, 
transverse, inconspicuous. Cornicles and excretory glands want¬ 
ing. 

G. squamosa, n. sp. 

Wingless Viviparous Female (Plate IX., Fig. 5 and 6).—Body 
broadly ovate, more or less distinctly and widely margined, 
sutures distinct, surface alutaceous. General color whitish to 
pale straw-color, covered with a mealy excretion. Entire sur¬ 
face, including antennae and legs, with light brown points from 
which arise short thick scale-like hairs, the basal half of each 
erect, but near middle strongly and often almost rectangularly 
bent backwards, the apical half of those on the vertex appar¬ 
ently flattened and expanded; a large brush of hairs at tip of 
abdomen. In alcoholic specimens, a varying pattern of dark 
brown longitudinal lines radiating from the cauda, above and be¬ 
low, usually four each side of middle, which unite on each side at 
the base of the abdomen, and often extend upon the thorax as a 
ingle stripe; lines usually dilated at the sutures. At the base of 

.he abdomen the inner pair diverge; the outer pair are more 
isolated. A similar marking is sometimes seen in other species; 
it relates perhaps to internal structure. 

Head short, a small brown spot each side of middle, and an 
indistinct pale median line. Antennae robust, attaining the side 
of the mesothorax, usually five-jointed in the adult, but joints 
III and 1Y often coalesced more or less, the point of union 
marked by a distinct constriction. The apex is faintly fuscous. 
I and II are subequal, about as long as thick, rounded, I very 
slightly thicker than II,, remaining joints nearly as thick as II; 
III longest, nearly or quite as long as I and II combined; IY 
about as long as II; Y longer, but not as long as III, apical 
spur short and thick, its diameter nearly half that of the joint, 
and slightly longer than thick, its length being about one fifth 
the entire length of the joint. At the apex of IY is a round 
sensorium, and at the base of the spur of Y, and partly encir¬ 
cling it, is a rather large lunate-reniform one, with a minute 
one between it and the spur, the latter group especially sur¬ 
rounded by dense minute pubescence. Other joints without sen- 
soria. Eves verv small, black. 

Prothorax broad, not constricted, with a brown impressed pit 
at the middle of each half dorsally; remaining body segments 
with brown spots and transverse lines in the sutures, two longi¬ 
tudinal series usually distinct, one at the inner limit of the im¬ 
pressed margin, the other about one third of the width of the 
body from each side. No trace of cornicles. Anal plate large,. 
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longitudinally oblong, subtruncate at tip, battened above, fus¬ 
cous, strongly retracted among the dorsal segments just pre¬ 
ceding, and' but slightly projecting behind, the cauda represented 
only by a small transverse plate at base; preceding two or three 
segments strongly arcuate, brown at middle. 

Beneath, color same as above. Rostrum very robust, yellowish 
fuscous at base, distal segment fuscous, tip blackish, reaching 
posterior margin of mesothorax. Basal portion less than twice 
as long as thick, last joint a little longer, penultimate half as 
long as last and about twice as thick. Legs, including eoxse, 
yellowish fuscous, with blackish sutures, sparsely hairy, moderately 
long. Thoracic spiracles in dark spots behind and exterior to 
the anterior and middle coxae, abdominal spiracles in a ro^r of 
similar spots on each segment. Below the spiracles is a row of 
dark spots in the sutures, and dark points often occur midway 
between adjacent spiracles. The seventh segment has a trans¬ 
versely oblong brown spot at middle as usual. Genital valves 
brown, often concealed. 

Length 1.9 mm., greatest width 1.4 mm., antenna .4 mm. 

The young are paler, more elongate, with longer beaks, and 
clearly four-jointed antennae. 

Described from a large series of examples usually taken in 
ants’ nests upon the roots of various grasses and other plants, 
or wandering in the galleries. 

Pupa (Plate X., Fig. 1). —This is very similar in general 
color-markings and vestiture to the viviparous female, but is 
more elongate. The antennae are as in the viviparous female, 
and are five-jointed; the eyes are large and well developed, oc¬ 
cupying the entire side of the head back of the antennae, the 
posterior tubercle distinct. The head and thorax are darker 
than the abdomen, metathorax darker than mesothorax, wing- 
pad* also darker towards tips, attaining side of second abdomi¬ 
nal segment. Prothorax slightly longer than in the viviparous 
female; abdomen exactly as in that form. Head and first two 
segments of thorax beneath darker than the remaining body 
segments. 

Length 1.95 mm., breadth 1mm. 

Described from two specimens, taken May 31 of different years. 

Winged Viviparous Female (Plate X., Figs. 2 and 3). The 
single specimen in our possession is not in good condition, and 
cannot be fully described. The head and thorax are blackish, 
the abdomen pale, with dark spots at the sides of the segments 
above, and transverse discal bands. The antennae are more 
slender than in the wingless female; joints I and II are very 
short and subequal, III twice as long as I and II combined, IV 
and V equal, the two combined about equal to III, spur of V 
about half as thick as the basal portion, and a little longer 
than thick, subcylindrical. On the lower side of III are eight or 
nine large sensoria arranged in a single row; and two can be 
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seen on V. The wings are not large, subcostal vein broad, 
stigma large, radial vein strong, outer two thirds straight, 
directed a little above the tip of the wing, cubital obsolete at 
base, beginning below middle of stigma. Discoidal veins united 
for a short distance at base. Hind wings with but a single 
vein, the discoidals entirelv absent. 

Described from one individual, bred about June 5 from a pupa 
taken May 31 from blue-grass roots in a Lasius nest. 

Among material taken in the fall and winter I find two addi¬ 
tional forms presenting constant differences, and from what I 
know of the forms of related species, I believe them to be the 
sexed individuals, and therefore describe them here. 

Wingless 0 v, parous Female? — Somewhat smaller than the vivip¬ 
arous female, easily recognized by the absence of the peculiar? 
thick, angularly bent, scale-like hairs which constitute the vest!- 
ture of the viviparous female at all ages, these being replaced by 
fine short erect hairs, straight or nearly so, a little longer and 
mbre distinct in younger specimens. Antennae clearly 4-join ted 
in all specimens seen. Spots about and near spiracles usually 
well marked. Genital valves distinct in adult. No trace of 
sensoria other than the usual ones on the last two antennal 
joints. Otherwise as in the viviparous female. 

Length 1.85 mm., breadth 1.25 mm. 

Male?—Small, morp oval, abdomen less expanded, color as 
in the viviparous female, surface clothed with long erect 
hairs, less fine and more conspicuous than in the supposed 
oviparous female. Antennae distinctly 4-jointed, I and II com¬ 
bined about equal to IV; III a little longer. Beak somewhat 
longer than in the preceding fprms. Rows of abdominal spots 
more approximate on each side, hairs of back arranged in rows 
more distinctly than in the young of the form just described. 
Anal plate more projecting, eighth segment more prominent. 
Otherwise not different from the forms already described. Sen¬ 
soria of last two antennal joints as usual. 

Length .8 mm., breadth .41 mm., antenna .28 mm. 

As in related species, a careful search fails to reveal any other 
sensoria, such as those which appear in the sexed individuals of 
Aphis m aidi rad ids. 

The Woolly Grass Root Louse. 

(Rhizohius spicatus, n. sp.) 

(Plate X., Fig. 4.) 

Another grass root louse, belonging to the genus Rhizobius, 
and here described as It. spicatus, has been encountered occa¬ 
sionally on corn in our studies of the insect enemies of that plant. 
It is represented in our collections by six lots of specimens, of 
which one was obtained from a corn field at Urbana April 1, a 
second from grass roots July 20, a third from corn roots at 
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Tamaroa, Perry county, October 5, another from roots of crab- 
grass (Panicum prolife rum) at the same time, another from 
grass roots October 10, and the last from a corn held Decem¬ 
ber 5. 

The April and October specimens were adults, except that with 
those taken October 5 were sometimes a few young,—full-grown 
females placed singly in small cavities underground, each being 
accompanied by a small group of young. These cavities were 
at various depths, from just below the surface to six inches 
underground, and were lined with a bluish waxy excretion, 
doubtless derived from the woolly coating of the root lice. 

The July specimens and those brought in December 5 were 
young, the latter about half grown. 

DESCRIPTION. 

Wingless Viviparous Female.—Body white or cream color in 
alcoholic specimens, oval or elliptical, covered when alive by a 
bluish white cottony excretion; a few sparse short hairs. 

Head short, subtriangular, narrowly rounded in front. An¬ 
tennae very short, scarcely surpassing the posterior angles of 
the head, spike-like in form, brown or dusky, sutures white. I 
short and thick; II equally thick and a little longer, being 
about as long as thick; diameter of remaining joints nearly 
equal, about two thirds that of II; III nearly one half longer 
than thick; IV a little shorter than thick; V somewhat more 
slender, about as long as III, subconic, with a tew very short 
hairs, spur minute, dark brown. No distinct sensoria visible. 
Eyes black, minute, near posterior angles of head. 

Thoracic segments not very short, sides of body feebly sinuate 
inwardly at posterior angles of prothorax. A row of dark 
brown spots lies near the margin on each side of the body, one 
in each suture. There are also four longitudinal rows of dark 
spots on the dorsum, at about equal distances across it, one 
spot on each segment, usually indistinct. They appear as small 
pale brown spots, consisting of a central brown dot surrounded 
by a line brown ring. There also sometimes appears a pattern 
of longitudinal lines similar to that noted in Geoica squamosa, 
consisting of six lines, grouped in three paiis, the lines of each 
pair rather near together on the abdomen, and diverging on the 
first abdominal segment, those of each side uniting on the 
thorax into a single band, often absent. No trace can be seen of 
cornicles or tubercles. 

Beneath whitish, beak and legs brownish. Beak short, rather 
slender, reaching about half way between fore and middle coxae; 
last two joints about as long as basal portion. Last joint about 
twice as long as thick, tip black. Penultimate joint one half 

* By C. A. Hart. 
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shorter and somewhat wider, being about as long as broad. 
Legs short, middle and hind coxae equidistant, anterior coxae 
about half as far apart. First tarsal joint minute, but present; 
claws two, minute on posterior legs. Venter of abdomen marked 
with a row of indistinct transverse brown spots in the sutures, 
and often with longitudinal darker lines, a pair each side of the 
median line, and another line exterior to these. Spiracles dis¬ 
tinct, in minuteblackish rings. Anterior spiracle slightly elevat¬ 
ed. Anal plate ventral, not elevated, eighth dorsal "segment 
visible behind it from below; anal and genital apertures trans¬ 
verse, brownish. 

Length 1.8 mm., breadth .7 mm., antenna .12 mm. The young 
are broader, with proportionally longer legs. 

Described from six lots of specimens. 

The Chermesinse are doubtless the lowest plant lice, and most 
nearly related to the Coccidee. The affinities of Rhizobius seem 
to be in this direction, and it is also closely related to the other 
Rhizobiinse, most of which would probably prove to be Pem- 
phiginse if the winged forms were known. It would therefore seem 
a more natural arrangement to place the Rhizobiinse above in¬ 
stead of below the Chermesinse, as it now stands, bringing it 
n ?xt to the Pemphiginae. 

Although the species are generally credited with only one 
tarsal joint and one posterior claw, I am inclined to think 
that a minute first tarsal joint of the usual form is really pres¬ 
ent; and the claws of the posterior tarsus, although smaller 
than the others, seem to be both distinctly present in the species 
here described. 

No winged forms of Rhizobius have ever been reported, yet 
there is in our collections a singular pupa, evidently of this 
genus but of a different species, having well-developed wing-pads. 

Rhizobius panici, Thos., (Tychea panici) is closely related to 
this species, but differs distinctly in the antennae and beak. 
Rhizobius pose, Thos., appears to be a Dactylopius. 

The Sorghum Mealy Bug. 

(Dactylopius sorghiellus, Forbes.)* 
(Plate X., Fig. 7 and 8.) 

This mealy bug is an oval, distinctly segmented, reddish or 
flesh-colored insect, covered with a bluish waxy bloom, and com¬ 
monly bears a thicker mass of waxy substance imbedding the 
bases of a tuft of hairs at the tip of the abdomen. It is about 
.07 inch long, and about as thick as wide, its width between a 
third and a half of its length. It has a pair of short, eight- 
jointed antennae, and a black simple eye on each side of the head. 

It is of common occurrence on corn, generally infesting the 
roots, and usually found only where the corn has been planted 

* Coccus sorgMe’.lus, Forbos, Foaiteenth Rep. S.ate Ent. Ill. p. 7). 
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on sod. It is doubtless normally a grass insect. It was first 
reported by me in 1885 as a sorghum insect, and described un¬ 
der the name of Coccus sorghiellus in my Fourteenth Report as 
State Entomologist of Illinois (p. 71). It has since been found 
by us on corn (roots, leaf sheath, and leaf), on sorghum (August 
4), and on the roots of June grass, timothy, and probably 
other meadow and pasture grasses, clover, and cocklebur (Xan- 
thium stirnnarium). It is commonly att^ided by ants, especialty 
the species most frequently acting as host to the corn root aphis, 
Lasius niger and its variety alienus. It sometimes passes the 
winter in their nests, where we have seen ants feeding on the 
waxy surface-covering of th© mealy bugs. 

Its methods of multiplication are similar to those of the plant 
lice, viviparous females producing young in spring, and a sexual 
oviparous generation appearing in fall. We have found adults 
in the earth on the roots of grass (timothy) March 24, and 
have collected them from earth, among the roots of clover, May 
14. May 15 we have taken them from the roots of young corn 
with the small brown ant Lasius niger alienus in attendance, 
and May 17 have seen adults and half-grown young together 
in the same situation. The young thus seem to make their first 
appearance for the year in the early part of May. May 18 and 
19 many specimens were obtained on corn roots at Champaign, 
and at Polo in northern Illinois, those at the former place rap¬ 
idly producing young by viviparous generation. These were 
at this time scattering over the corn plant, and were most 
abundant in the youngest folded leaves. This mealy bug has 
also been collected by us May 20 at Mendota, and May 21, 24, 
28, 30, and 31 at Champaign, adults and young occurring on 
both corn and grass (pasture sod), usually with the above- 
mentioned ant in charge. June 5 it was found on June grass, 
behind the ensheathing part of the leaf, and the 6th and 16th 
on corn roots again, and the 13th on the roots of young cockle- 
bur in a corn field—here, also, in charge of Lasius alienus. Our 
remaining collections—one in July, three in August, and two in 
October—all contained adults, those for October either eggs or 
young also. October 20 a single reddish brown female, with 
legs of a similar color, was found on the outer surface of a corn- 
leaf sheath about four inches from the ground, surrounded by 
a little speck of flocculent material containing many eggs. Oc¬ 
tober 25 adults and young—whether oviparous or viviparous 
does not appear from our notes—were taken together in old 
pasture ground near Champaign, attended by the two common 
species of ants mentioned above. No males of this species have 
yet been recognized. 

DESCRIPTION. 

The body is oval, distinctly segmented, .07 of an inch long by 
.027 inch wide, and .024 inch deep. The surface is covered by 
a bluish bloom, and a waxy mass imbedding the bases of a 
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cluster of long hairs commonly adheres to the anal extremity. 
The antennge are short, reaching to the coxae of the first pair 
of legs, and distinctly eight-join ted, the first two joints thick 
(the first much the thicker) and about equal in length, the 
third as long as the second but narrower, the fourth the shortest 
of all, and about as wide as long. Each of the following joints 
is slightly larger and longer than the preceding, and the eighth 
is enlarged to a kind of club, as wide as the second joint and 
very nearly as long as the sixth and seventh together. The 
rostrum is very short, two-jointed, conical, projecting from be¬ 
tween the bases of the first pair of legs. It is not as long as 
the femur, and its width is about half its length. The maxillary 
filaments are four in number, and when extended reach the ab¬ 
domen. The eyes are placed upon the sides of the head at a 
distance behind the bases of the antennae about equal to the 
first joint of the latter. They are black and simple, each con¬ 
sisting of a single ocellus. The tarsi are all 1-jointed, two 
thirds as long as the tibiae, and tapering regularly to the claw. 
This is strongly curved, with a pair of slender capitate hairs, 
longer than the claw itself, springing from its base. The tibiae 
and the femora are of about equal length; the antennae and 
legs are slightly hairy, and the body nearly smooth, only a few 
minute hairs being scattered over the surface. There are also 
a few long hairs at the tip of the abdomen. The latter is two- 
lobed and emarginate, with a small eauda at the base of the 
emargination, slightly blackish distally. This emargination be¬ 
comes a cup-shaped depression when seen from behind. 

Eo-cr— Oval-oblong, subcylindrical, about twice as long as 
thick, brownish, surface smooth and shining. 

Length .30 mm., width .16 mm. 
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2. Roots evidently injured or destroyed by perforations, gnaw¬ 
ing’, burrowing, decay, or other loss of substance, 

a. Roots eaten away, not burrowed or perforated, and 
without rotten or withered tips. Tap-root commonly 
gone or decayed. White grubs in soil among or be¬ 
neath the roots. 

THE WHITE GRUBS. 

Genera Lachnosterna and Cyclocephala. 

(Plate XII., Fig. 1-8; and Plate XIII., Fig. 1 and 2.) 

White grubs or “grub worms” are among the immemorial 
enemies of agriculture on both sides of the Atlantic, and in both 
Europe and America the problem presented by their injuries on 
the farm and in the fruit and vegetable garden still calls for 
thoroughgoing investigation and scientific treatment. In fact, 
the steady increase of their numbers in this State—probably con¬ 
nected with the gradual enlargement of the area laid down in 
grass—has made such an investigation of their life histories, 
habits, and economic relations simply imperative and indispen¬ 

sable. 
They infest a great variety of plants, nearly all of which have 

an agricultural value, many of them being the great staple crops 
of the farm and garden. ~Grasses of every kind, all the small 
grains, Indian corn, potatoes, beets, and the root crops gener¬ 
ally are liable to destruction by them, as well as strawberries 
and young fruit trees, young evergreens, larches, and young 
forest trees of various kinds. 

Like most other injurious insects of the first class, they are 
liable to great variation and fluctuation of numbers in different 
localities and in successive years, sometimes getting the tempo¬ 
rary mastery of a considerable tract, appropriating nearly its 
whole growth of vegetation to their own use, and then, within 
a year or two, disappearing from view for a time as an injuri¬ 
ous agency. Apart from these seemingly spontaneous fluctua¬ 
tions of numbers, they are most likely to cause great loss when 
the crop on ground infested by them is changed by rotation from 
one affording them an abundance of food to one yielding a rela¬ 
tively scanty growth—as when grass lands are planted to corn. 
A number of grubs which would produce no visible effect in a 
dense sward, may be sufficient to devour completely a field of 
young corn. 

They hatch most commonly in grass lands (although fre¬ 
quently also in corn), from eggs laid there by various kinds of 



110 

beetles, all commonly confused under the general name of “June 
beetles” or “May beetles” or “dor-bugs/’ These large, thick, 
short, snuff-brown beetles, a half inch to more than three fourths 
of an inch in length, nearly as thick from above downwards as 
they are wide, and about half as wide as long, are universally 
known because of their great abundance in May and June, dur¬ 
ing which months they fly at night, filling the air at dusk with 
their hoarse buzzing, and often invading lighted rooms in our 
houses, where they bump and bumble about, as awkward as 
frolicking cart horses. In this stage the insects are but short¬ 
lived, the males dying soon after the sexes pair, and the females 
living but a few days after they have laid their eggs in the 
ground. 

The young grubs hatching among the roots of grass or grass¬ 
like plants commence to feed at once, and live in the earth in 
the larval stage for at least two years (so far as known), most 
of them changing to the dormant pupa from the middle of June 
to September of the second or third year after hatching, and 
becoming fully developed “June beetles” again, still in the earth, 
in August or in September of this same year. These beetles 
do not, as a rule, emerge from their earthen cells until the fol¬ 
lowing spring, but spend the winter at rest, each in the under¬ 
ground cavity made originally by the grub while preparing to 
pupate. In May and June the}" come out and pair and lay their 
eggs as already related. A single species {Cyclocephala immacu- 
lata) has a slightly different life history, the grub not pupating 
until spring. 

Our common and destructive white grubs all belong to the 
genera Lachnosterna and Cyclocephala, by far the greater number 
of species and individuals to the former genus, of which there 
are thirty-two species known to occur in Illinois/ The genus 
Cyclocephala, on the other hand, contains but one species in 
this State. The life histories of these various kinds are not 
sufficiently different to make discrimination of species a matter 
of practical importance, and for economic purposes, consequently, 
the white grubs may usually be classed as one. 

No wholly, or even fairly, satisfactory defence against them 
has yet been discovered, but in the contest with so abundant, 
so widespread, and so destructive an insect even imperfectly pro¬ 
tective measures, or merely palliative ones, are worthy of the 
most careful attention. The practice of the farmers of the Old 
World, where a contest against closely related insects of like 
habit has been waged from time immemorial, is not usually ap¬ 
plicable to American agriculture, but may nevertheless become 
so as conditions gradually change with the denser settlement 
of this country and a corresponding increase in the value of our 
agricultural products. I have consequently summarized the 
economic procedure of England, France, and Germany for the 
“cockchafer grub,” the “vei blanc ” and the “engerling,”—the 
names by which the European “white grubs” are known in those 
countries respectively. 
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INJURIES TO CORN AND OTHER VEGETATION. 

The injuries of the American white grubs to corn may begin 
as soon as the roots of the young plant become large enough 
to attract the attention of a hungry insect, and may range- 
according to the age of the plant, the kind of weather, and the 
age and abundance of the grubs—all the way from a slight and 
temporary retardation of growth to an immediate and complete 
destruction of all the corn. An early loss of the tap root ex¬ 
poses the plant to severe suffering by early drouth, and it is 
often so reduced in vigor from root injury that it fails to form 
brace roots at the proper time, and hence has so slight a hold 
up^n the earth that it cannot keep itself erect or recover itself 
after prostration by a windy summer storm. 

In any case where the plant is yellowed, or dwarfed, or killed 
outright,—especially if these appearances be most marked on 
the higher, lighter parts of the field,—the presence of white grubs 
may be suspected. 

As the roots of an infested plant are evidently eaten away, 
injury by the white grub is not easily mistaken for any other, 
and the presence of the conspicuous insects themselves, in the 
earth among or beneath the roots, will commonly confirm the 
diagnosis. If they are not thus found where other evidence 
points to them as the cause of the injury, they may frequently 
be discovered by digging down a foot or two in the worst-in¬ 
jured tracts. 

As a fair illustration of the extent and general effect of a se¬ 
vere attack on corn, our observations of their work in a twenty- 
acre field near Champaign, Illinois, are worthy of detailed re¬ 
port. This field of rich,' black land had been heavily fertilized 
with straw-pile manure and seeded to timothy in 1884. It was 
pastured continuously until 1888, when it was led for hay, 
yielding a good crop of clean timothy that year. The sod was 
broken in the spring of 1889, and planted to corn May 10, im¬ 
mediately after breaking. This first planting was taken by web 
worms and cutworms, but the second grew well, and promised 
an excellent crop until about tasseling time, when the owner 
noticed that much of the corn had a yellowish and unhealthy 
appearance, and that it blew down readily when the ground 
was web. These fallen hills pulled up easily, and the roots had 
a stubbed appearance, as if cut off near their origin. A search 
in the earth where the corn had stood commonly yielded six to 
twelve white grubs to a hill. The crop on two or three acres of 
the highest land was a total failure, and the yield was light on 
the lower ground. 
f-'The following year (1890) the field was plowed April 28 and 
planted again to corn, although an abundance of grubs were 
noticed when the plowing was done. Several hundred were, in 
fact, collected by us April 28 for breeding-cage experiments, 
nearly all belonging to the species L. rugosa. An estimate baaed 
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at this time on a count of the grubs found within the length of 
a rod in a fourteen-inch furrow, gave between six and seven 
hundred to the square rod, or at the rate of two hundred and 
eighty-eight pounds per acre. By the time the young corn was 
six inches high about two thirds of it had been destroyed by the 
grubs. The field was not replanted, but about the 10th of June 
it was twice harrowed and sown to hemp. On account of the 
lateness of the season and a midsummer drouth the hemp did 
not grow well, and about a hundred bushels of corn were finally 
taken from this twenty-acre field. July 26, in the part of the 
field which had been worst infested, but three grubs and a single 
pupa were found in digging with a spade twenty hoIe3, ranging 
in depth from a foot to twenty-six inches. On the 1st of Sep¬ 
tember a trench four feet long, three feet wide, and two feet deep 
was dug in this same part with the result that only one adult 
June beetle and two long-dead larvae were found. In another 
space eight feet long by three feet wide two adults and a single 
living larva were dug out, all the foregoing being within a foot 
of the surface. In two large areas turned over at the margin of 
the worst-infested spot, two living larvae and one adult were 
taken, the former among the corn roots and the latter about 
ten inches down. 

From these field observations, and parallel extensive breeding 
operations in the insectary, we have reason to infer the trans¬ 
formation to the imago stage during the season of 1890 of the 
greater part of the white grubs in this ground. 

In 1891 the entire field was sown fo hemp; but in 1892, three 
years after breaking, it was planted again to corn, and again 
heavily injured bv grubs. August 25, a general survey of the 
field showed that no part was free from them, and that proba¬ 
bly every acre had been injured more or less.. The damage was 
most serious now on the lower ground, where a tract of about 
two acres bore only a few scattered stalks with ears. Most of 
the corn here had failed to tassel, and much of it had died when 
from eight or ten inches to about three feet high. Patches of a 
rod to two or three rods across on which the corn was dead or 
worthless were to be found in all parts of the field. Nearly all the 
foxtail-grass (Setaria) had also been killed, the roots being cut 
off just below the surface, and even the common purslane (For- 
tulaca) was similarly destroyed. Most of the grubs were at this 
time within three inches of the surface, and were well scattered 
through the ground, being by no means confined to Ihe hills of 
corn. In one selected area of four feet square, which included 
only two corn hills, eighty-one grubs were dug up, some scarcely 
beneath the surface, and none deeper than three inches. In an¬ 
other area of equal size, containing three corn hills, one hundred 
and thirty-six grubs were found, twenty-one of them in a single 
hill. Here, however, a few had burrowed to a depth of six 
inches. The grubs vere at this time apparently from two thirds 
to three fourths grown, the most abundant species being L. 
rugosa—the same as that of the previous years. 
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In addition to affording an excellent illustration of the de¬ 
structive capacity of the common white grubs, this record is of 
special interest as evidence that L. rugosa at least will lay its 
eggs and breed abundantly in fields of corn. On no other sup¬ 
position can we explain the appearance of such vast numbers of 
partly grown larvse three years after the ground was broken from 
grass in the spring; three years, that is, subsequent to the latest 
time at which the eggs could possibly have been laid in the grass. 
It seems very likely that this second lot of grubs was hatched 
from eggs laid in the corn in the summer of 1890 by the beetles 
which came out of the ground in this same field. If this infer¬ 
ence be correct, it follows that planting to hemp for a year will 
not clear the ground of grubs. 

A somewhat similar inference of a readiness to breed in corn 
is to be drawn from our observations on another plot of about 
four acres on the Universitv farm near Urbana. This field, 
broken up in the spring of 1890 and put into corn, was planted 
in 1891 partly to corn, and partly to oats; in 1892 to oats and 
corn again, but with the areas reversed; and in 1893 to corn. 
On this the third year from sod, more than half the corn fell 
flat on the ground by the middle of September, most of the 
roots being eaten off by white grubs, of which three or four 
were commonly to be found in a hill. Owing to the consequent 
weakening of the plant the brace roots failed to form, the ears 
which set were small and very often imperfect, and a large per¬ 
centage of the stalks were barren, the total height of the plant 
varying from six or eight feet to less than a foot. Even the 
tallest stalks were slender and unhealthy in appearance, the 
lower leaves, and sometimes practically the entire foliage of the 
plant, being as dry and brittle as in midwinter. Those stalks 
which had been killed early were usually so decayed as to be 
readily pulled apart at the nodes. 

From these data we must conclude that the species concerned— 
which was either inverse or iusca—may live as a larva through 
four full years, making the entire life history cover a five-year 
period, or else that the eggs were laid later than 1889 in either 
corn or oats. 

The wThite grubs taken by us in corn fields under circumstances 
to satisfy us that they either were or had been feeding on the 
roots of corn belong to eight species, as follows: Lacknosterna, 
fusca, tristis, inversa, hirticvla. rugosa, gibbosa, and ilicis, and 
Cyclocephala immaculata. Of these L. fusca, in versa, and rugosa 
are much the most common in such situations; and to them by 
far the greater part of the damage done to corn by the white 
grubs in central Illinois must be attributed. 

Next to Indian corn, the crop most generally and seriously in¬ 
jured in Illinois by grubs is grass; and here the loss is the more 
serious because continuous and usually unnoticed. A very large 
number of these insects may live their long lives in the sod, 



114 

feeding steadily at the roots, and thus diminishing the yield 
without actually deadening any continuous area. It is only 
when through uninterrupted multiplication they become exces¬ 
sively abundant, or wThen severe drouth checks the growth of 
vegetation, that brown patches may appear in midsummer, 
sometimes merging in areas of an acre or more over which the 
turf, loosened by a destruction of its roots, may be rolled up 
like a carpet. 

That they were original inhabitants of the wild prairie sod is 
shown by the common testimony of old settlers, and by Walsh 
in the ‘‘Practical Entomologist” (Yol. I., p. 60), where he re¬ 
ports that in 1845 he found white grubs eating off young corn 
when it was a foot in height, in a field broken from prairie land 
the preceding year. 

Patches of wheat, barley, and other small grains may be simi¬ 
larly killed, all underground parts of the plant being completely 
eaten up; but clover is scarcely ever damaged to any consider¬ 
able degree, and grubs are relatively rare in clover sod mixed 
with grass. Their injuries to potatoes have often been reported, 
and are generally well known, and they are among the worst 
insect enemies of the strawberry grower. In regions where the 
sugar beet is an important crop, they are among the chief in¬ 
jurious insects to be taken into account. Young larches and ever¬ 
greens are sometimes killed by them in the nursery rows, and 
probably every kind of delicately rooted shrub and of young 
fruit and forest tree is liable to destruction by them. 

No general list of their food plants has ever been prepared, 
and nothing whatever is knowm of preferences with respect to 
food among the different species of grubs. That they may live 
for a considerable period on earth alone is shown by Dr. Riley, 
who says that he has known the larvae of the common May 
beetle to feed for three months upon nothing but pure soil;* 
and Professor Perkins, of Vermont, has kept individuals of all 
ages alive for weeks, and sometimes for months, in sand more 
free from organic matter than the soil of any field fit for 
growing crops.t The remarkable fact that the grubs may eat 
locust eggs in the ground has been mentioned in the First Re¬ 
port of the U. S. Entomological Commission (p. 305). 

The beetles of the white grub feed most frequently on the leaves 
of various species of trees. Oak, hickory, ash, box elder, elm, 
chestnut, butternut, black walnut, basswood, hackberry, hazel, 
willow, black locust, mountain ash, tame and wild cherry, and 
pear are the species positively known by us, bj^ personal ob¬ 
servation, to be eaten by the adult beetles of various species; 
and apple, plum, Lombardy poplar, sweet gum (Liquidambar), 
maple, and birch may be added to the list on other authority. 
When a tree is much infested, the leaves are eaten entire except 
perhaps a stub of the petiole, or the petiole and a part of the 

* St. Louis “Globe-Democrat,” March 25,1876. 
+ Fifth Ann. Rep. Vermont Age. Exper. Station (1891), p. 151. 
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midrib. Even the bark of the younger twigs may be gnawed 
away. Two species, hirticula and lusca, have been charged with 
an almost wanton injury to the foliage of trees (oak and chest¬ 
nut) done by gnawing through the leaf petioles without eating 
the leaves (Proc. Ent. Soc., Washington, Vol. II., p. 59), and 
we have noted the same habit as occasionally exhibited to some 
small extent in the “artificial forest” on the University premises 
at Champaign. The imagos sometimes eat the leaves of blue- 
grass also, and we have once found them feeding on heads of 
clover and once on corn. Several species have been known to 
eat the leaves of raspberries (“Insect Life,” Yol. I., p. 366). 

Concerning the food of the separate species, we have only notes 
on the preferences of L. in versa, L. hirticula, and Z. fnsca. In 
our breeding cages we learned that adults of L. inversa would 
feed upon the blades of blue-grass, at least when nothing else 
was available, and that, supplied with leaves from a variety of 
trees, they ate freely of oak, elm, and chestnut, and slightly of 
hazel, but neglected ash. L. hirticula also ate blue-grass in our 
breeding cages under similar circumstances, and devoured chest¬ 
nut very freely, but at first did not touch ash or oak. Later it ate 
elm, oak, and chestnut greedily, hazel and hickory sparingly, and 
birch not at all. Oak and chestnut leaves seem, on the whole, 
to be the favorite food of this species. L. fusca, similarly fed, 
also ate oak and chestnut greedily, and ash and elm less freely. 
A single species (L. rubiginosa) has been reported to eat “New 
Jersey tea” (Ceauothus americanus) in Kansas.* 

These notes on the food of the beetles are of interest because 
of the damage sometimes done, by these insects, especially to 
trees on lawns, during the brief period of their excessive abund¬ 
ance in May and June, but still more because it is in the adult 
stage that the white grubs are most susceptible to organized 
attack. If they are ever thoroughly mastered by the farmers 
of America, it will apparently be by concerted measures, possi¬ 
bly supplemented by legal requirement, for the destruction of 
June beetles before they have laid their eggs. 

The food of the larva of Cyclocephala does not differ from 
that of the common species of Lachnosterna so far as our ob¬ 
servations go, the Cyclocephala grub having been taken by us 
from grass and from corn. The food of the imago of C. im- 
macufata is not known to me. Specimens of this insect enclosed 
June 23 in a breeding cage with branches of basswood, ash, 
birch, oak, elm, hard maple, and soft maple, began to die on 
the 25th, and had all died by July 2 without eating anything. 

LIFE HISTORY AND HABITS. 

Lachnosterna. Imago (Plate XIL, Fig. 1, 4, and 6). rIhe 
adult beetles of the genus Lachnosterna, hibernating in the 
earth in the cells where they originated, emerge in spring and 

* Proe. Ent. Soc. of Washington, Vol. II., p. 244. 
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early summer at periods varying according to the species of 
beetle, the general advancement of the season, and the character 
of the weather at the time. Warm and genial days in spring 
often bring them suddenly out in myriads where previously only 
scattered individuals have been seen, and their flight at night 
is of course more free when the weather is warm than when 
their energies are chilled by cold and storms. 

In Central Illinois L. fusca is usually the earliest to appear, 
commencing to emerge as early as April 12, and continuing 
alive to June 4. Inversa and hirticula are likely to follow a 
few days thereafter*, and tristis, usually a woodland species, at 
about the same time (May 7 with us to June 7). L. gibbosa 
is relatively late, our earliest specimens having been taken May 
14, and our latest June 25 ; and L. rugosa later still—the latest, 
in fact, of all our very abundant species, ranging from May 18 
in our collections to July 28, at which latter date specimens 
were taken flying at night in Northern Illinois. July 16, an 
imago of this species was observed in Champaign county feed¬ 
ing on a leaf of corn in the field. L. crenulata appears in Illi¬ 
nois in July and August, and, according to Dr. Riley, L. ephilida 
is also a late species, occurring in the same months. (Proc. 
Ent. Soc. Washington, Yol. II., p. 133.) 

As a rule, the males are not only the first to appear but sur¬ 
pass the females in number, taking the season through. They 
also come to lights much more freely than the females, as 
is shown by a comparison of our collections made at lights 
with those made the same night from trees on which the beetles 
were feeding. The 7th of May, 1891, for example, a collection 
of L. inversa made with a lantern trap contained 1,210 males 
and twenty-four females,—a ratio of fifty to one,—while we took 
from trees the same night one hundred and twenty-two males 
and seventy-three females—less than two to one. Taking all our 
collections of this species for the summer of 1891, we find that 
in those from lights (1,418 specimens) the males are to the females 
as fifty-one to one, while in those from trees (271 specimens) 
the ratio was one and one half to one. This is, however, much 
greater than the usual difference in other Lachnosternas, the 
species evidently varying with reference to their sensibility to 
light. L. fusca gave us on the date first mentioned, May 7, less 
than two males to one female (1.6 to 1) at the lantern trap, 
while for tristis the ratio was 1.4 to 1 (79 and 56). L. hirtic¬ 
ula seems to be an intermediate species in this respect. Of 537 
specimens discriminated as to sex, 152 males and 33 females 
Avere taken at lights (nearly 5 to 1) and 194 males and 158 
females on trees (about 1.3 to 1). 

Ho wever taken and at whatever part of the season, it is rarely 
that the females exceed or even equal the males in the same col¬ 
lection. Throwing together 2,600 specimens of several species, 

* April 29 is our earliest date for each, and June 24 is our latest for hirticula and June 28 
for inversa. 
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taken at frequent intervals throughout the season of 1891, the 
sexes of which we have separated, it appears that the ratio of 
males to females at lights was 16.5 to 1, and from trees and 
various surface shelters (839 specimens) 1.3 to 1). My data 
on this subject rriav be convenientlv exhibited in the following 
tabular form: 

Species. Dates. 

At Light. On Tkees, etc. 

No. of 
Specimens. 

Ratio of male 
to female. 

No. of 
Specimens. 

Ratio of male 
to female. 

fusca. Apr. 18—June 4 94 2.2 193 1.3 
hirticula. Apr. 29—June 24 185 4.G 352 1.3 
inversa. Apr. 29—June 28 1,418 51.0 271 1.5 
tri sti s May 7 135 1 4 
gibbosa. May 15—June 24 42 13.0 20 2.3 

The adult beetles emerging from the ground, flying about at 
night* in search of food, pair in the trees, to which they resort 
in myriads, and retreat again to the earth by day. Their first 
flight is made in the early evening, beginning at dusk, as they 
pass from the ground where they have lain hidden by day to 
the trees on which they feed. With the advent of day they fly 
from the trees to the earth, and hide themselves an inch or less 
underground, or sometimes merely creep under fallen grass and 
other similar shelter. 

Particulars concerning this retreat to their hiding places at 
the dawn of day are given in notes made by Mr. John Marten 
and Mr. Philip Hucke, detailed for night-work on June beetles 
May 19, 1891. 

3:45 a. m. Mr. Hucke reports the occasional dropping of a 
beetle from trees in the artificial forest (chiefly butternuts and 
hickories) where these observations were made. At 4:05, an 
occasional beetle still dropping to the ground without making 
any effort to fly. At 4:10 the air suddenly became full of flying 
beetles. One and then another began to make a buzzing noise 
with its wings, when, as if at a general signal, they deserted the 
trees in thousands, and by 4:25 everything was still again and 
nearly every one was gone. 

Within the woods the beetles flew to a distance from the 
trees about equal to the height from which they started, 
the lower ones on the trees making a somewhat longer flight 
proportionally. Striking against the weeds and undergrowth, 
they folded their wings, and by 4:30 o’clock reached the ground 
within a hundred feet of the trees from which they took their 
flight. Probably in a clearer place they would make longer 
flights. 

* A single species has been observed to fly by day in Utah. (Proc. Ent. Soc. Wash., Vol. 
II., p. 241.) 
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The Egg.—Some of the species begin to lay their eggs in the 
earth early in June, and this operation is in progress for about 
a month. The eggs are placed from an inch to three inches be¬ 
neath the surface, each enclosed separately in a cavity just 
large enough to hold it, several, however, being frequently 
placed near each other, but never, according to our observa¬ 
tions, in a common cell. There appears in no case any special 
preparation of the soil or chamber containing the egg, the state¬ 
ment commonly made to the effect that the eggs are laid in a 
ball of earth being clearly erroneous. The eggs are oblong oval 
when first deposited, but soon swell by absorption to a nearly 
spherical form. The males begin to die nob long after pairing, 
and the females also perish as their ovaries are spent. The eggs 
hatch in from ten to eighteen days, according to our experi¬ 
ments. As the data upon which these statements are based are 
few, they may profitably be given in some detail. 

Our earliest observations on this subject were made June 28, 
1889, when some transparent white eggs were found among the 
roots of corn on the University premises, about an inch and a 
half below the surface. The ground was quite free from weeds 
and grass. These eggs, kept in earth in a breeding cage, hatched 
July 11 as unmistakable white grubs, but whether of the genus 
Lachnosterna or Cyclocephala it is not now possible to say. In 
1890, thirty-seven specimens of L. in versa obtained from the 
earth by following the plow in corn fields and grass lands at 
various dates from April 2 to 29 were confined in a breeding 
cage with an abundance of sod. On the 8th of May three of 
these beetles had emerged from the earth in the breeding cage, 
and they were thereafter fed with leaves of oak, elm, and chest¬ 
nut, all of which they freely ate. By the 17th of the month the 
abdomens of the female were much swollen and full of well- 
developed eggs, as determined by dissection, but no eggs were 
to be found as yet in the earth. May 26 and 31 and June 4 a 
thorough search of the cage showed that oviposition had not 
yet begun, but on the 5th of June half a dozen eggs were de¬ 
posited, and next day many were found, each in its separate 
cavity, as above described. Males began to die June 6, in this 
breeding cage, and the first female died on the 14th of June, her 
ovaries being spent, as shown by dissection. No eggs had hatched 
June 21, although those isolated for observation were advanced 
in development, showing the outlines of the larva within. On 
the 23d the first one hatched, and recently extruded eggs were 
also found; and on the 28th the breeding cage still contained, 
besides young grubs, well-developed eggs apparently about to 
disclose the young. The beetles had in fact not yet all perished, 
although those alive were sluggish and apparently about to die. 

The next year (1891) beetles (L. in versa) collected May 18 
and 19 at lights and from the earth were placed in a barrel of 
earth, itself sunk into the ground, and eggs were obtained Juno 
1, deposited singly as before. 
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A similar experiment with adults of L. hirticula was started 
April 8, 1890, and here also the first two beetles emerged the 
8th of May. On the 25th of June no eggs were to be found, 
but on the* 28th eggs were first discovered—of a shape to indi¬ 
cate their recent extrusion. Nine of these were isolated, and from 
them larvae hatched on the 7th of July. 

May 8, 1891, both sexes of this species were confined in a bar¬ 
rel of earth sunk in the ground and planted to corn, the beetles 
being supplied with elm leaves as food. They deposited eggs 
June 5 from two to three inches below the surface, but the en¬ 
closure being invaded by a parasitic fungus (Sporotrichum), the 
experiment came to an end before the eggs had hatched. 

Observations on Lachnosterna fusca are closely parallel to the 
foregoing. Beetles to the number of twenty-eight, collected from 
the earth in corn fields and in sod from April 8 to 28, were 
placed in the insectary, where they commenced to emerge May 
1, but began almost at once to die. They were fed, as above, 
on oak, ash, chestnut, and elm, preferring the oak and the elm. 
On the 4th of June two beetles were found in cavities in the 
earth below the sod, one of them with a freshly laid egg just 
under the abdomen. Fungous disease appearing in this lot of 
beetles interrupted the experiment. May 8, 1891, a large num¬ 
ber of beetles of L. fusca caught at a lamp or dug from the 
earth were used for a similar experiment. June 1 oviposition 
began, the eggs being deposited about two inches below the sur¬ 
face, among the corn roots in the breeding cage, singly, as before, 
without special preparation of the cavity for their reception. 

A similar trial with L. rugosa, taken from earth and weeds 
at Urbana June 1, 1891, gave us the eggs June 11, disposed 
singly about an inch below the surface; and in another,' with 
L. gibbosa collected May 20, the eggs were found June 5 about 
three inches below the surface in the loose earth of the breeding 
cage, placed separately, but clustered somewhat, three to six in 
a group. 

The eggs of all these species agreed in color, shape, and gen¬ 
eral appearance with those obtained from L. inversa, as described 
above. 

Larval Period— Our knowledge of the length of life of the white 
grubs in the larval stage is based solely upon inferences mostly 
drawn from the varying sizes of the grubs that appear in collec¬ 
tions made at any given time. Since the eggs are all deposited 
practically within a month, and since the larva grows but slowly, 
differences in size due to variations in time of hatching must be 
but small. It is easily seen, however, from almost any large 
collection made in spring or early summer at one time and place 
that grubs of the same species or group can be readily assorted 
into two lots differing notably in size, and never, so far as my 
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observation goes, into more than two.* This is readily to be ex¬ 
plained on the supposition that the larger specimens are two years 
old that season and that the smaller have hatched from eggs 
laid the preceding summer. Upon this supposition the Lachno- 
sterna larva lives as a grub a trifle over two full years, changes 
to the pupa and imago at the beginning of the third year of 
its life, and emerges from the earth an adult, prepared to lay 
its eggs, at the end of this three-year period. 

The growing grubs feed, of course, only during the season of 
growing vegetation, usually retiring from the middle to the last 
of November to a depth beneath the surface varying according 
to ther severity of the winter weather, and coming up again 
within reach of food commonly some time in March or earlv 
April. 

The time and place of hibernation have their especial economic 
interest, since while in their usual winter quarters the white 
grubs are far beyond the reach of any agricultural operations. 
The distance to which they retreat in this latitude is about a 
foot and a half, if I may judge from a single observation made 
November 29, 1880, in a badly infested field of wheat in San¬ 
gamon county, Illinois. Here, around the margins of denuded 
patches,—the ground being frozen some four inches deep,—the 
white grubs were found repeatedly in numbers averaging four 
or five to the square foot at a depth varying from a foot and 
a half to two feet. In 1890 they had already come up, in the 
pastures, from their winter quarters by the 24th of March; were 
still at the surface in their usual number during the latter part 
of October; and had not wholly withdrawn by November 25— 
although at this last date most had gone beyond the reach of 
the p]ow. Notwithstanding this well-marked habit of retreat at 
the approach of winter, they occasionally linger at the surface 
and hibernate at a depth scarcely greater than that at which 
they are to be found during the summer season. 

Pupation and Formation of the Beetle.—The full-grown white 
grubs, presumed to be two years old according to the preceding 
section, will live an active life in the earth, feeding freely from 
March to June or July, during which months they change to the 
pupa a few inches under ground, in oval cells made by the grub 
by turning about in the earth. In this smooth-walled chamber 
the cuticular remnant of the last moult will be found enclosed 
with the pupa—that is, the crust of the head of the grub and 
shriveled fragments of its last skin. Our first date for this pu¬ 
pal transformation of L. in versa \s June 13, 1889, but Professor 
Perkins notest the pupation of two larvse out of several hun- 

* To verify this statement it is necessary that the observer should learn to distinguish 
species, or at least groups of species of these insects in the grub and larval stage, charac¬ 
ters for which are given further on in this treatise. Adult grubs of some of the smaller 
species might otherwise be mistaken for young of the larger ones. 

+ Fifth Ann. Rep. Vt. Agr. Exper. Station (1891), p. 148. 
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dred early in May.* In this chamber they lie until August or 
September, when they change to the June beetle, fusca and gib- 
bos, as early as August 11, and others—at least individuals of 
implicita, for example—not before September 17. A small per¬ 
centage of the adults thus formed late in the summer and in 
narly fall, may escape from the earth before the winter opens, 
but this is relatively a rare occurrence, the great mass of the 
generation continuing through the winter in the pupal cells 
within which they originated. They are to be found in winter 
from no more than two or three inches to about ten inches be¬ 
neath the surface. Hence they escape in spring, as already 
described, pairing and laying their eggs for the generation fol¬ 
lowing. 

From the foregoing it will be seen that the white grubs of the 
genus Lachnosterna hibernate in two stages only, those of larva 
and imago, the grubs themselves representing at least two gen¬ 
erations. f 

Cyclocephala, (Plate XI., Fig. 8; Plate XII., Fig. 1 and 2).— 
The white grubs of the genus Cyclocephala differ from those of 
the various species of Lachnosterna in so far, at least, as to 
hibernate in the larval stage, to pupate in May and June, 
and to emerge as beetles in June and July—later"on an aver¬ 
age than the species of the other genus. Pupation is conse¬ 
quently earlier than in Lachnosterna, and the emergence of the 
imago occurs later in the season, the essential difference being 
that adults of Cyclocephala escape from the earth one or two 
months after the completion of their larval life, while those of 
Lachnosterna continue in the earthen cells as pupae and imagos 
about ten months. The difference in the economic application 
of these biographies is not, however, very great, since the period 
of active larval life of Cyclocephala seems to terminate on an 
average only three or four weeks before that of Lachnosterna. 
My detailed notes on the tram formation of white grubs belong¬ 
ing to this genus are but few in number, but as they accord 
with those already given by entomologists, they serve to support 
the common statements concerning the life" history of these 
beetles. 

Our only species in Illinois is C. immaculata, and its larvae 
occur in grass with the other white grubs, and have been 
found infesting corn on sod. Grubs of this species collected in 
grass lands at Urbana, 111., April, 1887, had all emerged as 
adults July 19. Others collected from corn fields April 25, 1888, 
had pupated, at least in part, June 20, and afterwards gave the 
imago—at what date is not now known. In April, 1890, grubs 

* !rom the fact that the grub of Cyclocephala pupates in May in Illinois. I surmise that 
the above-mentioned larvae belonged to this genus, and were not distinguished from the 
Lachnosterna larvae among which they occurred. 

t, + full particulars upon which the foregoing statement is based, see Seventeenth 
- ktate Ent. Ill.,pp 31-38. To the data there tabulated, I may add the following items noted 

°ru,:)s of fusca collected in corn fields near Champaign. April 16 and 17 and May 
2, had begun to pupate July 18; and those of L. rugosa, taken at the same times and places, 
had formed two pupae at this last date just mentioned. 
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were collected from the 6th to the 29th from roots of corn 
from sod plowed in fall, and from a field of young oats. 
All but one of these had pupated by June 4 (some of them quite 
recently), and this one presently died. The first beetle appeared 
June 16, and all had emerged as adults (five males and eight 
females) June 19. 

A dozen of the beetles bred from this collection were placed 
in a breeding cage and furnished regularly with fresh sods. By I 
July 2 they had laid numerous eggs among the grass roots, I 
and five days later one of these had hatched. July 26 several I 
young larvm were living and doing well, but by August 10,1 
through some misadventure or mismanagement, all had died. 
Again, twenty-one larvae of C.vclocephala turned out by the 
plow in an old corn field near Urbana May 2, 1891, were placed 
in a breeding cage. No notes were made on this collection until 
July 10, at which date imagos had emerged, and numerous eggs 
of this species were found in the earth, deposited singly like 
those of Lachnosterna. 

In electric light collections made April 11 and 12, thirteen 
days in May, fifteen days in June, and thirteen days in July, 
1887, this species first appeared June 10, became abundant by 
the 17th and 18th, continued so until the 1st of July, and dis¬ 
appeared July 14—both beginning and continuing decidedly later 
than any of the six species of Lachnosterna collected at the same 
time. 

NATURAL ENEMIES. 

In the struggle for existence the white grubs and the June! 
beetles enjoy many pronounced advantages, and are subject to 
relatively few and feeble checks on their multiplication. The 
large size and the subterranean habit of the grubs protect them 
in great measure against two of the three principal classes of 
natural enemies of insect larvm; namely, birds and insect para¬ 
sites. They are more liable to fungus parasitism, it is true, but 
many kinds of much less abundant insects suffer far more 
heavily therefrom, and authentic reports of the notable destruc¬ 
tion of our American white grubs by fungus parasites are rare. 
The beetles are especially protected by their large size and heavy 
armor, by their nocturnal habit and their skill in hiding them¬ 
selves by day, by the enormous numbers in which they appear, 
and by the relatively short term of their adult life. Cold and heat, 
drouth and wet weather have little noticeable effect upon these 
insects in any stage, and even starvation does not kill the 
grubs, for in the absence of other food they can live for months 
on earth alone. 

Great as the number doubtless is of individuals of the several! 
species which fall victims during the year to various enemies 
and other hostile agencies, the evidence now before us does notl 
warrant us in placing any considerable reliance on these naturall 
checks to the multiplication of the white grubs, but we are 
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rather led to conclude that American agriculture must look to 
its own resources for a remedy. If, however, we take into account 
the fact that our common white grubs are native insects, most 
of them living originally in the prairie sod, which formed a 
denser, more uniform, and more continuous covering to the sur¬ 
face of the country than the crops now raised by the farmer, 
and further recall the fact that under these primitive conditions 
these insects rarely produced any conspicuous effect upon our 
native vegetation, we may infer with some confidence that they 
are not likely to increase indefinitely and inordinately, but that 
the natural checks which held them primitively within a certain 
well-defined limit will reassert themselves under the not very 
different conditions of a developed agriculture. Such data as 
we have concerning the enemies of these insects, animal and 
vegetable, are presented here more as an indication of the in¬ 
completeness of our knowledge, than because of their present 
practical value. 

Birds.—White grubs and June beetles are eaten to some ex¬ 
tent by a considerable variety of birds, doubtless by many 
more than my cullings of the scanty literature of this subject 
have brought to light. 

In my own studies* * * §, I have found June beetles eaten by the 
robin, catbird, brown thrush, wood thrush, hermit thrush, blue¬ 
bird, and meadow lark; Mr. E. V. Wilcoxf has found both June 
beetles and white grubs in the stomachs of robinst; and Glover 
long ago recorded the occurrence of June beetles in the stomach 
of a woodpecker (Rep. U. S. Comm. Agr. 1865, p. 38.). I)r. A. K. 
Fisher§ reports the occurrence of these beetles in the food of the 
red-tailed hawk, the red-shouldered hawk, the broad-wiuged 
hawk, the sparrow hawk, the screech owl, and the great horned 
owl; and white grubs in that of the red-shouldered hawk, the 
sparrow hawk, and the barred owl. Dr. C. V. Riley’s assistantsl! 
recognized fragments of the beetles in the stomachs of six English 
sparrows, and four large white grubs in one of this species, out 
of five hundred and twenty-two specimens examined. 

To this list I can add only the crowfl and the blue jay, on the 
authority of Dr. B. H. Warren, author of the “Birds of Penn¬ 
sylvania,” the chuck-will’s widow (“Insect Life,” Vol. II., p. 189), 
the king bird (Lintner) and the crow blackbird, whose habit of 
picking up white grubs after the plow is a matter of common 
observation. 

Of these twenty species, taking into account their numbers and 
their feeding habits, I judge that the robin, the catbird, the 

* Bull. Ill. State Lab. Nat. Hist., Vol. I, No. 3. pp. 93, 94. 101, 105, 109,120; Trans. Ill. Hort. 
Soc., 1880, p. 236. 

+ Bull. Ohio Agr. Exper. Station, No. 43 (1892), p. 127. 
t See also Lintner’s 9th Rep. St. Ent. N. Y. (1893), p. 356, 
§ Bull. 3, Div. Economic Ornith. and Mammalogy, U. S. Dept. Agr. 
II Bull. 1, Div. Economic Ornith. and Mammalogy, U. S. Dep. Apr., p. 111. 
U Townend Glover also records the destruction, by crows, of great numbers of both 

grubs and beetles. 
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brown thrush, and the crow blackbird devour much the largest 
numbers of these insects," although it is possible that if the 
smaller insectivorous hawks—the sparrow hawk especially—were 
permitted to increase freely they would equal or surpass* * * § any of 
these, because of the greater number of insects which they take 
at, a meal. Chickens, ducks, and turkeys are fond of white 
grubs, and may often be seen scattered over fres_hl.y plowed 
ground in search of them and other subterranean insects. 

Mammals.—The only native mammals known to feed on these 
insects in any considerable numbers are moles, ground squirrels, 
and skupks—none of them very likely to be tolerated by the 
farmer, whatever may be their insectivorous habits.t 

Among the domestic animals, pigs are well known as eager 
hunters for white grubs, in search of which they diligently root 
up an infested turf; a fact which may sometimes be advantage¬ 
ously applied for the protection of corn to follow upon grass. 

Insects.—The special insect enemies of the white grubs now on 
record belong to three or, possibly, four species, two of them 
hymenopterous and one dipterous, a second dipterous insect 
bred by us from dead white grubs being doubtfully parasitic. To 
this number I am able to add another hymenopterous parasite, 
Pelecinus polyturator, a remarkable insect whose larval his¬ 
tory has heretofore been wholly unknown. From a collec¬ 
tion of white grubs obtained from an orchard at Champaign, 
Illinois, May 9, 1892, and kept in a breeding cage at my 
office insectary, a specimen of Pelecinus polyturator emerged 
August 26, 1892. As the parasite was seen in the act of emerg¬ 
ing from its pupal envelope, there can be no doubt of either the 
fact or the date.! An examination of the remains of the grub 
containing the pupa skin of the parasite showed that the former 
belonged to the species L. gibbosa. My office specimens of the 
adult of this parasite are recorded under nine collection num¬ 
bers, all bearing dates in late summer and early fall—July 21, 
26, August 1, 2, 11, 16, 28, and September l and 16. It is 
hence probably single brooded, maturing in July and August. 

Perhaps the most destructive insect enemy of the \Vhite grub 
is Tiphia inornata, Say, a hymenopterous species which we have 
never bred, but which has been reported by Dr. Riley § to occur 
occasionally in very large numbers in ground infested by Lach- 
nosterna larvae. He says: “One can scarcely dig for half an 
hour in any soil in this part of the country, without meeting 
with a curious egg-shaped cocoon, of a pale golden brown or 

* Nine out of forty-four robins shot by me in April, May, and June had eaten June 
beetles; six catbirds out of forty-one; and twelve brown thrushes out of forty-three. 

t Raccoons and bears, both of which are sa'id to be fond of these insects ("Insect Life,” 
Voi. II., p. 373) are still less likely to be permitted to indulge their liking. Badgers and 
weasels are said by liiley to devour the grub (Sixth Mo. Rep). 

+ The adult Pelecinus, its pupa skin, and the remains of the parasitized grub are all in 
my laboratory collection. (Nos. 18843, 18844, and 18845). 

§ Sixth Ann. Rep. State Ent. Mo., p. 122. 
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buff color, and with a soft exterior surface, in touch as well as 
in color reminding one of the punk used by dentists. Upon 
cutting this cocoon open, it will be found to consist of about a 
dozen delicate layers, the outer ones soft and loosely spun, the 
inner ones more and more compact and paler in color. Within 
this cocoon, if fr^sh, there will be found a whitish grub which, 
though lacking legs, has the joints of the body, at the sides, 
swollen so as to look like the fleshy pseudopods possessed by 
many larvae. * * * From having repeatedly found the head 
parts of some Lamellicorn larva attached to these cocoons, I 
had long suspected that such larvae formed the food of this 
Tiphia, and on carefully examining these head-parts I recognized 
them as belonging to the common white grub. But all doubt 
as to this fly being parasitic on said white grub ceased when, in 
1872, Mr. A. W. Smith, of St. Louis, brought me a number of 
the cocoons which he had taken from a low part of his farm on 
the Illinois bottom, where the white grub was very thick, and 
the yellow cocoons so numerous as to attract attention.v* 

Ophion bifoveolatum is likewise reported by Bilev as a white 
grub parasite (Proc. Ent. Soc. Washington, Yol. II., p. 134), 
and this was quite probably the species of Ophion bred at 
my office in 1886. From white grubs brought to the insectary 
April 27 the specimen emerged May 11, but was lost from my 
collections before being determined specifically. 

A tachinid fly has also been found parasitic on the grubs 
(Proc. Ent. Soc. Washington, Yol. II., p. 134), and a second fly, 
Microplithalma nigra, Macq., has been repeatedly bred by us 
from the dead bodies of white grubs. The habits of the family 
Dexidm, to which this last mentioned insect belongs, make it 
doubtful, however, if these flies may not have developed from 
eggs laid on the bodies of grubs already dead. 

Tiphia iuornata> mentioned above, ought probably to be called 
a predaceous father than a parasitic insect, as it attacks the 
grub from without, and devours it bodily. Ants destroy white 
grubs in breeding cages,! and very possibly attack them some¬ 
times in the field. It is quite likely that various other preda- 

* “Tiphia inornata. Larva.— Length 0.25-0.50 inch when full grown; greatest diameter 
Vz the length; largest in middle; 12 joints and a subjoint, exclusive of head. Head bent over 
on the breast. Color translucent-white, with a broad, transverse, opaque wrinkle around 
each joint; on all the stigmata-bearing joints except 1, this wrinkle is constricted into two 
ellipsoidal pieces dorsally, strongly bulging laterally into semi-oval tubercles, like pseudo¬ 
pods, and subobsolete ventrally. Labrum edged with brown. Stigmata small, circular, 
brown, and placed on posterior part of joint 1, and on anterior part of joints 4-11. Anal 
slit transverse. 

“Desciibed from 13 specimens. The color becomes more yellowish in alcohol. 
“Imago.—This inject is very variable in size. 2 male, 7 female specimens which I have 

bred from the cocoon ranging from 0.35 to tU'>8 inch in length of body. The wings are either 
very faintly or more deeply smoky-yellow. The color is jet black,but on my largest female a 
faint bluish or purplish hue is noticeable. In studying by the light of the specimens before 
me. Say’s three descriptions which follow, I am forced to the conclusion that they all refer 
to but one species. Certain features common to all the specimens are curiously omitted in 
one or other of the descriptions, and inserted in one or both the others, while every feature 
mentioned belongs to the one species taken in its variations. It becomes a question, in 
such a case, which name to use, but I employ the first because it is appropriate, and seems 
to have been the only one used by subsequent authors.”—C. V. Riley. 

+ Fifth Ann. Rep. Vt. Agr. Exper. Station (1891), p. 153. 
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ceous insect species, ground beetles especially, may devour white 
grubs occasionally, as has indeed been suggested by Riley 
(Sixth Ent. Rep. Mo.), but I have no record of precise observa¬ 
tions to that effect. The fact that the beetles may sometimes 
fall a prey to carnivorous insects, is shown by two specimens 
brought to my office by a student of the University, May 21, 
1891. One of these was an example of L. hirticula, which he 
had found with the tip of its abdomen torn open, crawling up a 
stem of grass. The other was a Chlsenius tomentosus, found 
clinging to the Lachnosterna and feeding upon its viscera partly 
drawn out of the wound. The frequency with which mites are 
found clustered upon white grubs in their earthen cells,* especially 
upon those recently dead or in a weakened condition, has given 
rise to the supposition, hitherto not experimentally verified, 
that these mites may be parasitic on the grubs. 

On the whole, the general tenor of our own observations, as 
well as those published by other entomologists, must lead us to 
attach comparatively little economic importance to the insect 
enemies of white grubs, whether predaceous or parasitic. 

Reptiles and Amphibians.—The fact that the toad occasionally 
eats June beetles has been reported (Proc. Ent. Soc. Washing¬ 
ton, Yol. L, p. 69), and could no doubt be verified extensively 
by dissections of toads made at times when the June beetle is 
abroad. Frogs must likewise be placed on the list of the natural 
enemies of these beetles.f Prof. Perkins, of the University of 
Yermont, has found as many as ten in the stomach of a single 
frog of medium size.$ It is altogether likely that insectivorous 
reptiles, serpents especially, would be found to destroy a still 
greater number of these insects, but no studies have been made, 
to my knowledge, on this point. 

Fungi.—But one contagious disease of the American white 
grub occurring in nature has been positively and definitely con¬ 
nected with a fungus parasite. This parasite (Cordyceps ma/o- 
lontlise) has been several times referred to in economic liter¬ 
ature, first in the “American Journal of Science ’and Arts” 
(August, 1824). It was treated at length in an illustrated 
article published by Riley in the “American Entomologist” for 
June, 1880. According to a correspondent of Walsh’s in 1869, 
it has sometimes been very common in Virginia ;§ and Mrs. 
Treat reported the occurrence of thousands of infested speci¬ 
mens in Benton county, Iowa, in 1865.11 Perkins mentions it 
as infesting grubs of Lachnosterna in Yermont.H This species 
is, so far as known, incapable of artificial cultivation, and could 
consequently be used for insecticide purposes only by distribut¬ 
ing as carriers of infection white grubs which had been in con-1 
tact with others infested with it. Indications have not been 
<—»-——-“I 

* Fifth Arm. Rep. Vt. Agr. Exper. Station (1891), p. 147; Rep. U. S. Dept. Agr. 1892, p. 165. 
+ “Insect Life,” Vol. II., p. 195, and Trans. Wis. State Agr. Soc., Vol. XIX. (1881), p. 297. 
t Fifth Ann. Rep. Vt. Agr. Exper. Station (1891), p. 153. 
§ Am. Ent., Vol. I., p. 91. 
II Am. Ent., Vol. II., p. 53. 
U Fifth Ann. Rep. Vt. Agr. Station (1891), p. 148. 
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wanting of the occurrence of a bacterial disease native to our 
Lachnosterna larvae, but no precise studies have been made suf¬ 
ficient to warrant the assertion that such bacterial diseases 
really occur. The common insect parasite, Sporotrichum globu- 
li/erum, the so-called white fungus of the chinch bug, has never 
been found by us infesting Lachnosterna larvae in a state of 
nature, although these larvae have been proven quite susceptible 
to it in the course of our experimental work. June beetles have 
been frequently found, however, with this fungus growing upon 
their dead bodies, but, for all that is clearly known to the con¬ 
trary, it may have taken its start upon them after the death of 
the beetles. 

In Europe, according to Giard and Krassilstschik, three dis¬ 
eases of the European white grubs have been detected: one of 
them due to a fungous infection by the species most commonly 
known as Isaria densa, Link, (=Botrytis tenella, Saccardo); and 
the other two, bacterial diseases studied by the last named 
author. 

These fungous diseases will be more fully treated in the fol¬ 
lowing section, where numerous experiments for the infection of 
the white grubs will be described in some detail. 

PREVENTIVE AND REMEDIAL MEASURES. 

If we use the word remedy for measures intended to arrest an 
injury already begun, and prevention for measures applied in 
advance of such injury, we must say that efficient remedies for 
the injuries of white grubs are but little applicable to their work 
in corn, and that we are confined consequently, for the main 
purposes of this article, to a discussion of preventive measures 
only. Such measures of prevention may be either local or gen¬ 
eral: applied, in the first case, to the field in which corn is to 
be planted, and intended to forestall injury in that field only; 
or, in the second case, applied elsewhere or more comprehen¬ 
sive^, with a view to a more general effect in reducing the 
number of white grubs over a larger area. 

Local preventive measures can take effect only on the white 
grubs themselves, while the most valuable general measures are 
those directed to the destruction of the June beetles before their 
eggs are laid. 

Local Prevention.—It is now well settled, as has been shown 
in the preceding pages, that at least some species of the white 
grubs may be freely and abundantly bred in fields of corn; but 
it still remains true that by far the greater number of those in 
the country at any time have arisen from eggs laid by the 
beetles 'in ground bearing a crop of grass; and that corn is con¬ 
sequently much more likely to be damaged if planted on sod 
than if it follows clover, some small grain, or corn itself. The 
first effort of the corn farmer threatened by these insects should 
consequently be directed to clearing the grubs out of the grass 
land which he wishes to plant to corn. For this purpose it is 
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very desirable that hogs should be pastured for a considerable 
time on meadows or pastures before plowing for corn, and that 
they should also be given the run of the field while it is being 
plowed. This measure will be practically useless, however, under 
ordinary circumstances, if resorted to later than October or 
earlier than April, as in the interval between these months the 
grubs will be beyond the reach of pigs, buried in their winter 
quarters. 

Further, I do not, myself, in the least doubt the great profit 
to the average farmer of providing for the collection of white 
grubs after the plow, by hand, in soil where they are particu¬ 
larly abundant, especially where any kind of cheap labor may 
be had. In estimating the value of this method, we should bear 
in mind the fact that a small number of grubs may do a great 
amount of harm to young corn on comparatively clean ground, 
because of the small amount of vegetation offered to them as 
food while the corn is young. 

Next, we should take into account the relatively small damage 
done to clover by the grubs, and the further fact that we have 
no present evidence that the eggs of the June beetle are ever 
laid in clover land. It is consequently a good practice, so far 
as grub injury is concerned, to insert clover (sown perhaps with 
oats) between grass and corn in the rotation; and this is espe¬ 
cially to be advised on light soils, not perfectly adapted to corn. 
Here it will have the effect not only to eliminate the grubs in 
part, but also to diminish the damage to the following crops 
of corn by increasing the strength of the land, thus helping the 
corn plant to withstand such loss of roots as it may neverthe¬ 
less be subjected to. In this connection it need hardly be said 
that a generous treatment of the soil, by heavy fertilization, 
thorough cultivation, and the like, will diminish loss to corn by 
enabling plants attacked to throw out new roots more vigor¬ 
ously to take the place of those eaten by the grubs. Indeed, by 
some most intelligent and successful farmers, high fertilizing 
with frequent rotation is regarded as the essential and suffi¬ 
cient defense against these insects. 

The management of corn on lands containing grubs should 
also be directed especially to the protection of the plant from 
drouth, as, in the presence of these insects, dry weather takes a 
double effect by retarding root growth under circumstances 
which require it to be vigorously stimulated instead. 

To prevent the laying of the eggs of the June beetle in the 
corn field in May or June, it is desirable that the ground should 
be kept practically free from weeds at that time, as it is well 
known that a surface growth of vegetation is a strong attrac¬ 
tion to these insects searching for places suitable for the support 
of the young. Some of our more recent observations show 
that the beetles are likely to deposit their eggs in the field 
from which they themselves have emerged, provided that it of¬ 
fers them suitable conditions—a fact which makes it clearly 
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inadvisable that a field which is badly infested one year, should 
be planted to corn the next. 

General Prevention.—The principal and most effective preventive 
measures of general promise are those for the collection and de¬ 
struction of the June beetles before they have laid their eggs.. 
They are practically confined to the following four methods, men¬ 
tioned in the order of their importance: (a) shaking and jarring 
down the beetles at night from the trees in which they feed, and 
their collection on sheets or cloth-covered frames similar to those 
in use for the peach and plum curculio; (b) exposing light traps 
early in the evening in places frequented by the beetles; (c) the 
spraving of trees to which they resort, with Paris green or other 
suitable insecticide; and (d)‘ the turning of pigs into wood¬ 
lands, forest plantations, and the like, where the June beetles 
conceal themselves by day. 

These are all measures calling for cooperative action by all, or 
at least the greater, part, of the farmers of a neighborhoodr 
since it is useless to expect any pronounced effect from isolated 
and individual action. They can only be carried out by previous 
agreement of those interested, by the offer of premiums for the 
beetles, or by the passage and enforcement of laws bearing- 
equally upon all. In estimating the value of these methods it 
should be remembered that each female beetle is the average 
equivalent of a large number of grubs. 

In illustration of the effectiveness of the first mentioned of 
these methods, I quote from notes of Assistants Marten and 
Hucke, made in 1891. 

May 19, 2:40 a. m. Shaking the trees in the university forest 
plantation made the beetles fall very easily, the second shake 
generally getting all, or nearly all, there were in a tree. Those 
shaken from the trees made no effort to fly up again, and only 
one such came to the lantern trap near by. 

3:45 a. m. The beetles apparently as abundant as ever on 
butternut and hickory. The lightest shake of either of these 
trees brings down the beetles by dozens. Butternut trees six to 
eight inches in diameter drop them in considerable numbers when 
shaken by the hands—so easily are they detached. 

From other notes it is apparent that the June beetles cling 
more closely to the trees early in the evening—from eight to 
ten o’clock,—a fact doubtless to be connected with the gradual 
stupefying effect of the night dews and the cooler air towards 
morning. 

This is the standard method in both France and Germany for 
the control of injuries by the European white grubs. The re¬ 
sults attained in the former country are shown by an article, 
“La Chasse aux Hannetons,” published in the Revue de deux 
Mondes for 1878. In consequence of an offer of premiums for 
beetles in the department of Seine-Inferieure, 1,149,000,000 of 
these cockchafers were collected and paid for in that year, at an 

—9 E. 
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expenditure of $16,000. It was estimated that these beetles 
would have given origin the following year to 23,000,000,000 
white grubs. The proprietor of an establishment for the manu¬ 
facture of sugar from beets, whose crop was seriously affected 
by the ravages of the grubs, offered a prize of $4 for‘each one 
hundred kilogrammes (about two hundred and twenty pounds 
avoirdupois) of the beetles, and obtained as a consequence 
28,000,000 cockchafers,—equivalent to 560,000,000 grubs the 
following year.* 

Details of the common procedure in France are given by A. 
Walles in “Bulletin de la Societe Centrale d’Apiculture et d’ln- 
sectologie” for June, 1890. “It would be a mistake/’ he says, 
“to wait until the cockchafers [English name for the European 
equivalent of our June beetles] have emerged, since the whole 
benefit of the capture of the beetles will be lost if the females are 
given time to lay their eggs. Measures for the destruction of these 
insects must be taken, consequent^, from the time that a few 
begin to appear. Further, if in certain parts of the territory 
involved the capture of the beetles is neglected, the good effect 
of the procedure will be considerably diminished. These two 
points are essential and imperative. 

“The cockchafer catchers should be provided with hooked poles, 
with an awning cloth, or the like, and with bags for their catch. 
It will be well for them to go in little groups, and to make 
their rounds from the time of the first appearance of the insect. 
This last observation is most important. On the 12th of May, 
for example [in France], no more than twenty per cent, of the 
cockchafers captured in the trees will be females. A little later, on I 
the contrary, the males will have disappeared, and scarcely any 
but females will be found. These, however, will have laid their 
eggs. 

“The beetles may be most easily shaken down from the trees 
in which they are concealed, at the dawn of day, when they are 
still stupid with the coolness of the night, and this is, conse¬ 
quently, the time at which these collections should be made. 
Two persons will do well to work together when tall trees are 
to be visited. One strikes the branches and shakes them by 
means of the hook fastened into the end of his pole, while the 
other picks up the beetles. They can, of course, change places occa¬ 
sionally. When there is grass under the trees a cloth must be 
spread to catch the beetles, which would otherwise often be lost. 
It will be very easy to clear trees of smaller size by shaking j 
them energetically, but not violently enough to break them. 

“It is perhaps in the canton of Mayenne that the cockchafer 
hunt is pursued by the inhabitants with the greatest method, 
energy, and perseverance. There those engaged in the chase of 
the beetles are divided into squads of four (men, women, or 

. * statements concerning enormous collections and their cost in Germany are 
given in laschenbergs Practical Entomology [Praktische Insektenkunde) Vol. I., Pt. II., 
p. o7. 
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■children), each of which is furnished with the following instru¬ 
ments: (1) A sheet of burlap three yards by two, in the ends 
of which two flexible sticks are fastened. Strings intended to 
support the apparatus are attached to these sticks. (2) A long 
pole armed with an iron hook. (3) A sack of coarse cloth, lhe 
sauad being thus equipped, two hold the sheet extended under 
the branches. Owing to the flexibility of the rods at the end, 
the surface of the sheet easily takes the concave form of a com¬ 
mon hammock. The branches are then shaken with the hand 
or with the hooked stick, and the cockchafers fall upon the cloth 
and accumulate in the center/' 

Between 2 and 5 o’clock a. m. is the best time for capturing 
our American June beetles. If they are thus collected inveiygrea 
numbers, they may be most conveniently killed by throwing them 
into tubs or barrels of water with kerosene on the surface. It the 
number is so great as to be likely to be offensive if left to decay, 
they may be scattered upon the fields as a fertilizer. 

The foregoing method is but little likely to be brought into 
use on the scale required to make it effective unless the white 
grubs become, at least locally, more destructive than they 
are at present in any part of the State of Illinois. It is qui e 
within the bounds of possibility, however, that this or some 
similar method will be ultimately forced upon the American 

farmer. 
Our June beetles are strongly attracted by lights; a disposi¬ 

tion which may be used for their destruction m fields. An ap¬ 
paratus consisting of a lantern suspended over a tub of water, 
placed in or near trees or groves resorted to by the beetles, will 
often collect large numbers of the adult insects, which, Hying 
against the lantern, drop into the water, where they are readily 
killed if a little kerosene has been poured over the surface, this 
method is, however, of little value as compared with that above 
described, since it attracts males in very much greater propor¬ 
tion than females—sometimes fifty of the former to one of the 
latter. It is also ineffective on moonlight nights, and when the 
weather is cool or windy; is much more expensive; and, undei 
the most favorablp circumstances, less thoroughgoing. Its 
effect is shown by office notes made in 1888 and 1891. June 9 
of the former year one hundred and twenty-seven beetles were 
caught in a pan fifteen inches across partly filled with water and 
kerosene, above which an ordinary lantern was suspended, tie 
apparatus being placed on a bench under trees, m Ur ban a. 
Ill. A similar experiment, made May 7, 1891, with a tul) ot 
water and oil and a common kerosene lamp yielded 1,^99 beetles, 
of which all but forty-one were males. In this case the trap was 
placed in a small forest plantation on the University farm at 
Urbana. These beetles were all taken between <:4o and 9:1 o 
p. m., after which only now and then one would come to the 
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light. Later m the season no doubt the proportion of females 
to males would have been greater; but statements made in 
another part of this article, under the head “Life History and 
Habits, show that the disproportion continues throughout the 
season. 

The spraying of trees most resorted to for food is a possible 
measure, since the beetles are killed by arsenical poisons—a fact 
demonstrated by laboratory experiments made by us in 1888 
with oak leaves dipped in Paris green mixture, one ounce to 
twenty gallons of water The expense of a general application 
of such an insecticide will, however, prevent its common use. 

When pigs can be turned, in May and June, into groves 
orchards, or forests infested by the beetles, they cannot fail to 
destroy immense numbers of them, since they eat them eagerly 
and can easily find them, hidden as they commonly are by day 
barely under the surface of the ground. This is a measure 
only occasionally applicable. 

Remedial Measures.-Direct remedies for the attacks of white 
grubs are either inapplicable to the corn field, are of doubtful 
economic value, or are too little understood, as yet, to make 
them worthy of recommendation. For example, kerosene emul¬ 
sion may properly be applied to infested lawns, and, if followed 
by a copious watering, may kill large numbers of the grubs 
but the cost of this material and treatment will preclude its use 
against grubs m corn; and kainit and other potash fertilizers 
(the sulphate especially) will destroy grubs in the earth, but for 
this purpose must be used at a rate inadmissible in farm prac- 
tice more than a ton per acre according to Prof. Perkins (Fifth 
Ann. Rep. Yt. Agr. Exper. Station, p. 152). 

Among remedial measures of uncertain value may be men- 
tioned the cultivation and dissemination of the fungus parasites 
oi the white grub—uncertain because not yet thoroughly tested 
and because such tests as have been made do not demonstrate 
the practical utility of the method. 

These parasitic fungi do, however, sometimes spontaneously 
destroy immense numbers of white grubs in the field, and some 
oi them can be easily cultivated in quantity outside the body 
or the insect almost as easily as mushrooms may be grown for 

e maiket. the subject of the fungous diseases of these insects 
is therefore a very suitable one for investigation, and should 
undoubtedly be most thoroughly studied from every point of 
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THE CONTAGIOUS DISEASES OF THE WHITE GRUBS. 

The native contagious diseases of the American white grubs 
are not, so far as known, encouraging subjects for practical use 
in the destruction of these insects; but certain other insect dis¬ 
eases, due to parasitic fungi capable of artificial cultivation, offer 
a more promising resource. Numerous experiments have been 
made in recent years in France with a native fungus parasite* 
of the European larva of Melolontha vulgaris (already fre¬ 
quently referred to as the agricultural equivalent of our species) 
which have been carried so far by Prof. A. Giard as to lead to 
the artificial cultivation of this fungus on a large scale, and its 
sale to farmers as a specific for that insect. 

Experiments with this fungus for the destruction of larvae of 
Lachnosterna and allied American genera were made in my lab¬ 
oratory in 1892, and similar and still more extensive experi¬ 
ments were made with two other species (Isaria leprosa and 
Sporotrichum globu life rum) occurring spontaneously in America. 
This work was done under my own immediate supervision by an 
assistant, Mr. John Marten, from whose report I take the fol¬ 
lowing statement of methods and results: 

Two culture tubes of Botrytis tenella were obtained in 1892 
from a Parisian firm of chemists, who offered the spores of this 
fungus in glass tubes for sale; and another was received directly 
from Professor A. Giard. March 31, 1892, fifty grubs taken 
from a rotten oak log—most of them Polymoechus brevipes and 
the remainder Serica vespertina—were thoroughly dusted with a 
portion of the contents of one of these tubes, and were then 
placed in an earthen dish with a quantity of the rotten wTood. 
A check lot was established under similar conditions, but not 
dusted with the spores. The first effect of this treatment was 
observed April 6, wThen a single larva each of Serica and Poly¬ 
moechus was found dead, the latter with flabby thorax and the 
abdomen somewhat hard. This lot of larvae was examined at 
intervals of two days, and April 8 one more was found dead, April 
10 sixteen, on the 12th seventeen, on the 14th one, on the 16th 
three, on the 18th four, and, finally, May 2 sixteen more—mak¬ 
ing forty-nine in all. 

Infection by this fungus is unmistakably indicated by a pale 
pink tint of the dead larva, deepening to a definite rosy color, 
which disappears, however, with the development of spores upon 
the surface of the grub. This characteristic color w'as shown by 
twenty of the above larvae, the first exhibiting it April 8. It 
was noticed that the Serica larvae, although seemingly affected 
like the others, did not change color in this way. An external 

*Botrytis tenella or Isaria densa, as it is variously called by different authors. 
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mycelium was first shown April 16, on a grub which had died 
on the 8th and had then been transferred to damp sand and 
covered with a bell jar. Others showed this external growth on 
the 18th and 20th, while spores first appeared April 26. From 
such spores successful cultures were made in test tubes of agar- 
agar, the culture medium assuming the deep red color to which 
this fungus gives rise. Proof was consequently complete of the 
destruction of at least a considerable number of these grubs by 
a thorough infection with spores of Botrytis tenella. In the 
check lot, in the mean time, three larvae had died; one on the 
14th and two on the 18th of April—all of them, however, with¬ 
out any appearance of fungous affection. 

A single experiment was begun May 9,1892, intended to test the 
possibility of the transfer of the disease characterized by the fun¬ 
gus Botrytis tenella from one white grub to another in the earth. 
For this purpose thirty Lachnosterna larvae were placed in a 
breeding cage and covered with earth, and with these were buried 
separately five dead grubs covered with a dense growth of the 
spore-bearing mycelium of Botrytis from one of the experiments 
just described. Wheat was sown in the cage to furnish natural 
conditions and to afford food, and a check lot was established, 
similarly provided for. Seven days thereafter no effect was vis¬ 
ible, and one grub was dead in the check. At the end of a fort¬ 
night two larvae had died in the experimental lot, but with no 
appearance of a fungus mycelium.' One month later (June 
23) sixteen living larvae were found in this cage, one had died 
from hymenopterous parasitism, and the eleven remaining were 
dead, but with no appearance of a fungus growth. Matters 
remained in substantially this condition until July 5, when one 
additional dead larva was found, together with two living pupae. 
August 26, when the experiment was abandoned, the cage con¬ 
tained eleven adult June beetles (Lachnosterna), one remaining 
pupa, and a second larva killed by a hymenopterous parasite 
(Peleeinus polyturator). The dead white grubs whose remains 
were detected in the earth showed no trace of fungous infection, 
and the check cage was reported, by the assistant who performed 
the experiment, in practically parallel condition. 

May 25, 1892, a third experiment was begun with this fungus. 
Fifty grubs, chiefly Cyclocephala, with a few Lachnosternas, were 
thoroughly dusted with spores of Botrytis tenella\ and placed in 
a cage with blue-grass sod, a check lot being established at the 
same time. June 29, this cage was overhauled, and ten live 
grubs, three dead ones, two pupae and eleven adult Cyclocephalas- 
were found. One of the dead larvae had developed white myce¬ 
lium; another was characteristically pink in’color; while the 
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th^ showed no sign of disease. The dead larvae were placed 
on damp sand, and by July 8 one had formed spores of 1 otry- 
tis from which successful cultures of tenella were afterwards ob¬ 
tained. The check lot developed fewer imagos, and contained a 
dead larva and pupa on June 29. These failed to develop para¬ 
sitic fungi when placed on damp sand, and this experiment was 
not carried farther. 

Perhaps the most successful attempt to kill our common white 
p;rubs with this Botrytis in our breeding cages began August 26, 
1892 when nineteen grubs from a corn field were thoroughly 
covered with spores from a culture made in agar-agar m July. 
The dusted grubs were placed in a breeding cage, without food, 
and moistened from time to time with water. September 24 ten 
of them were dead, and spores had formed on four W ltlim the 
bodies of the others a mycelial growth was discernible, but none 
appeared on the outer surface. The cage was not again dis¬ 
turbed until March 28, 1893, when eight more dead grubs were 
found only two of them showing fungus spores. 1 he six others 
contained no mycelium, and probably died from other causes. 

From the foregoing it appears that no clearly distinguishable 
effect was produced by this attempt at artificial infection. 

Similar experiments with this same fungus species were made 
in 1892 by Prof. Herbert Osborn, of Ames, Iowa, and by Mr. 
F W. Mally, at Washington, both under direction of L)r. liiley, 
Entomologist to the U. S. Department of Agriculture. 

Bv Prof. Osborn, forty-three Lachnosterna larvae were used in 
two^experiments and a number not given in a third with the 
effect to convey the fungus only to a single grub; and here, as 
no culture experiments are given, it seems possible that some 
other fungus may have appeared. 

In Mr Mallv’s experiment nine grubs were used in two experi¬ 
ments, and eighty-eight others were kept as checks. Here also 
the treatment was without result. 

The material used by Osborn and Mally was apparently de¬ 
rived from a commercial source (Fribourg & Hesse, Lb rue des 
Ecoles, Paris), and may have been in a condition inferior to 
that from Prof. Giard, with which my own experiments were 

m ade 
Experiments with Isaria leprosa, Er., were begun April 19, 

1892, in accordance with a suggestion made by Dr. Koland 
Thaxter, from whom a culture tube erf this fungus was received 
March 21 This culture was repeated on agar by 1 rotessor 

* Rep. U. S. Dept. Agr., 1892, p. 1G3. 
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Burrill of the University of Illinois, and April 19 twenty ^vbs 
were dusted with spores from this second growth, and" placed 
in an earthen vessel which was filled with leaf mould and sunken 
m the earth. Grubs died in this lot April 23, 25, and 27, most 
of them becoming firm to the touch and of a duskv brownish 
hue. 1 he record shows the death of thirteen, in all," of this ex¬ 
perimental lot up to May 20, at which time ants invaded the 
cage, and the experiment was discontinued. Five dead speci¬ 
mens transferred to damp sand May 30, simply decayed with¬ 
out visible fungus growth. Only two of the lot, in fact, formed 
a mycelium, and none matured spores. 

The second lot of larvae, thirty in number, Cyclocephala and 
Lach nostern a mixed, was dusted Mav 25, 1892, with spores of 
Jsaria leprosa, from the above-mentioned culture on ao-ar 
they were placed in a breeding cage and left undisturbed untii 
June -9, when five dead larvae, fifteen living ones, two pupae 
and one adult 0\clocephala were found, the remaining seven 
haying died and disappeared. Two of those taken dead from 
the cage were placed on damp sand June 29, and grew the fun¬ 
gus iapidh in the form of stalk-like bundles which bore spores 
abundantly by July 1. Agar cultures made from these spores 
on the 8th of July were indistinguishable from the orignal cul¬ 
ture or from the fungus growing on the grubs. Theie was no 
appearance of a fungus growth on any of the grubs in the check 
lot corresponding. 

The common parasitic fungus Sporotrichium globuliferum 
characteiistic of the so-called white muscardine of the chinch 
bug, was also used by us at this time in these wThite grub ex¬ 
periments, and seemed on the whole more efficient than either 
Botrytis tenella-or Isciria loprosci. April 19, 1892, thirty °rubs 
taken from an old corn field w7ere thoroughly covered^with 
spoi es of Spoi otrichum from a culture made on corn meal wet 
with beef broth. This culture was derived directlv from dead 
insects which had been collected at Urbana February 23. The 
specimens were moistened and then rolled about in the funo*Us 
spores until they were almost completely covered, looking as if 
they had been rolled in flour. They were buried in leaf mould in a 
crock, which wras sunk in the earth in the insectary, and kept 
covered with a board and a wet cloth. The first result appeared 
April 2o, when one grub wTas dead and twTo more were scarcely 
alive. ^Others were found dead the 27th and 30th, May 2, 7, 
and lo, and June 1 and 15—twenty nine in all. An external 
mycelium appeared first April 30, and by May7 15 it was present 
on twenty-two of the grubs, and by June 15 on all but four of 
the lot. Spores wnre first formed (on two specimens) May7 3, 
and by June 1 on several others also. 

A second lot of thirty grubs was dusted with spores of Bpo- 
rotrichum glohulileruin May 9, 1892, from the same culture as 
that used in the above experiment. May 16 nine grubs were 
dead, and by June 23 only seven remained alive. Later, three 
of these d:ed and four became adults. Dead examples transferred 
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to damp sand May 16, had developed spores of Sporotrichum 
by May 23. From two of them an external growth of fertile 
hyphse took the form of long flattened sheets, or bundles, of 
threads, which spread over the sand three fourths of an inch in 
every direction. Spores were formed in immense numbers on the 
margins and upon the surfaces of this growth. These were ripe 
by July 8, and successful cultures of Sporotrichum globuliferum 
in its usual form were made upon agar by their use. The bodies 
of those grubs that died in the earth after infection, and were 
left under ground, did not grow an external mycelium if the 
earth was kept wet, but rapidly decayed instead, leaving only the 
thicker chitinous portions of their skeleton to indicate their fate. 
It would seem from this and previous experiments that excessive 
moisture in the earth may possibly prevent the post mortem 
fruiting of Sporotrichum globuliferum by causing a too rapid 
bacterial decomposition of its host. 

Three grubs had died in the check lot during the period of the 
preceding experiment, but none showed any trace of fungous 
parasitism. 

Two other lots of white grubs, nineteen in each, were treated 
with Sporotrichum spores obtained from cultures August 26, 
1892. By September 24 eleven were dead in one lot and eight 
in the other. In this experiment, as in the preceding one, the 
dead grubs decayed rapidly when left in the earth, and only 
those lying on the surface, or buried in comparatively dry earth 
near it, ever developed spores. 

So far as we may judge from laboratory experiments only, it 
would seem possible that artificial cultures of Sporotrichum 
globuliferum may be found useful for the destruction of white 
grubs in the field. Much practical experiment will be needed, 
however, to test this supposition thoroughly. 

The most abundant native fungus parasite of the grub, Cordy- 
ceps melolonthse, is not, so far as known, capable of artificial 
cultivation, and if used at all, according to our present knowledge 
of its life history it can be conve3red to healthy insects in the field 
only by infection methods in which grubs parasitized by this 
fungus are used as the starting point of the infection. I am not 
aware, however, that any successful experiments to this effect 
have yet been made. 

DESCRIPTION OF GRUBS. 

Until the publication of the Seventeenth Report from this office 
no distinguishing larval characters had been recognized for the 
larvae of Lachnosterna, and even C3rclocephala had not been sepa¬ 
rated in the larval state from the other genera. It has not yet pro¬ 
ven possible to find strict specific characters for the Lachnosterna 
larvae, the distinguishing features recognizable being rather those 
of groups than of species. Three such groups have thus far been 
recognized among larvae subsequently bred, the first represented 
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by hirticula and rugosa, the second by fusca and inversa, and 
the third by gibbosa. 

Genus Cyclocephala.—The tip of the abdomen and the sum¬ 
mits of the folds on the backs of segments four to nine are 
crowned with short brown hairs, not thickly set. Segments one 
to nine are short, ten and eleven are equal and twice as long 
as nine, twelve is more than three times as long, and segment 
thirteen is very short and followed by a large round anal plate 
which attains the tip of the abdomen. The anal slit is trans¬ 
verse. The hairs on the ventral surface of the last segment are 
uniform and irregularly scattered. The front and clypeus are a 
little roughened, the labrum somewhat more so; the mandibles 
slightly silicate. 

C. immaculata (Plate XII., Fig. 8; and Plate XIII., Fig. 1 
and 2).—The body of this species is cream-colored, and is covered 
with scattered soft brown hairs; the spiracles are orange; the 
head is ferruginous, with a short longitudinal brown line behind 
the usual frontal V, and a black dot at the base of each mandible. 
The first joint of the antennae is globose, the second is cylindri¬ 
cal, three times as long as the first, swollen near the distal end, 
the third is longest of all, the fourth shorter and prolonged 
into a short tooth anteriorly on the under side, the fifth as 
long as the second and tapering to a point. 

Genus Lachnosterna.—Body covered with soft brown hairs, 
the tip of the abdomen and the summits of the folds on the 
backs of segments four to nine covered with short stiff hairs, 
thickly set. The spiracles are ferruginous. Segments one to 
nine are short, ten and eleven are equal in length, twelve is one 
half longer than eleven, thirteen still longer than twelve, and 
the anal plate is small, triangular, anterior margin rounded, 
not attaining the tip, the anal slit consequently angular. On 
the ventral side of segment thirteen is a triangular patch of con¬ 
spicuous brown hairs, the outer of which are simple and pointed, 
the inner flattened and hooked at the tip, with a median double 
row of mucronate hairs, inclined inwardly, extending length¬ 
wise through the middle of the patch. The mandibles are sul- 
cate above, the antennal joints variable. 

L. fusca and inversa (Plate XIL, Fig. 5).—In these larvae 
the subanal spines or hairs are relatively short and weak, the 
greater part of the hairs being hooked, these hooked hairs form¬ 
ing a large triangular patch on each side of the middle line, ex¬ 
tending outward as far as the ends of the anal slit. The spinules 
of the double median row are scarcely thicker or more con¬ 
spicuous than the hooked hairs adjacent. The two rows are 
parallel, extend about two thirds the length of the ventral sur¬ 
face of the segment from the anal slit forward, and are separated 
from each other a distance about equal to the length of a spinule, 
the distance between the spinules in a row being approximately 
half as great. The number of spinules is from twenty-one to 
twenty-five in each row. 
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L. hirticula and rugosa (Plate XII., Fig. 2 and 3).—In this 
group the median rows of mucronate spinules are much more 
prominent than in the preceding, the bases of the spinules being 
decidedly thicker than the hairs adjacent, and the spinules placed 
much more closely in a row (almost in contact), the rows being 
decidedly shorter—about half the length of the ventral surface 
of the segment—and stopping short of the anal slit. The rows 
are also further apart—a distance about twice the length of a 
spinule. The hooked hairs are fewer and more spai sely placed. 
Spinules about twenty-nine in a row. 

L. gibbosa (Plate XII., Fig. 7).—A much smaller larva than 
the preceding, characterized by a still greater shortening of the 
median avenue through an approximation of the hairs and a 
lateral thickening of their bases, these now becoming at least 
twice the diameter of the hairs adjacent. Tips of the spinules 
strongly inclined, nearly meeting in the middle, spinules of each 
row contiguous. The rows approximate at the ends, and ex¬ 
tend about one third the length of the ventral surface of the 
segment. Patch of hooked hairs much reduced in size, not reach¬ 
ing ends of anal slit, but extending farther forward than the 
ends of the rows of spinules. 

LIST OF ILLINOIS SPECIES OF LACHNOSTERNA. 

There are thirty-two species of white grubs belonging to the 
genus Lachnosterna credited to Illinois by the collection of the 
adults, twenty-six of which (marked with a star) are in my office 
collections. The habits of the larvse of these species are so far 
as known practically identical, but the greater part of them 
have of course never as yet been bred separately to the imago. 

L. lanceolata, Say * Pare, Central and Southern Illinois. 
L. prsetermissa, Horn* Rare, Southern Illinois. 
L. glaberrima, Blanch. Rare, Illinois. 
L. ephilida, Say* Frequent, Southern Illinois. 
L. longitarsus, Sav.* Infrequent. Illinois. 
L. gibbosa. Bur ml* Abundant throughout State. 
L. hirtiventris, Horn.* Rare, Central Illinois. 
L. congrua, Lee.* Infrequent, Illinois. 
L. pruina, Lee.* Rare, Northern Illinois. 
L. crassissima, Blanch/' Infrequent, Central and Southern 

Illinois. 
L. inversa, Horn.* Abundant throughout State. 
L. bipartita, Horn* Infrequent, Southern Illinois. 
L. micans, Knoch* Infrequent, Central and Southern Illi¬ 

nois. 
L. arcuata, Smith.* Rare, Southern Illinois. 
L. dubia, Smith* Not common, Central and Northern Illi¬ 

nois. 
L. insperata, Smith* Rare, Northern Illinois. 
L. fusca, Frohl* Abundant throughout State. 
L. grandis, Smith. Rare, Illinois. 
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L. marginalis, Lee.* Rare, Illinois. 
L. fraterna, Harr.* Frequent, Central and Southern Illinois 
L. nova, Smith.* Rare, Central Illinois. 
L. corrosa, Lee. Rare, Illinois. 
L. rugosa, Mels.* Common, Central Illinois. 
L. nnplicita, Horn.* Frequent, Central and Northern Illinois. 
L. ball a, Say.* Infrequent, Central and Northern Illinois. 
L« villifrons, Lee.* Infrequent, Central and Northern Illinois. 
L. limula, Horn. Rare, Illinois. 
L. hirticula, Knoch.* Abundant throughout State. 
L. ilicis, Knoch.* Common throughout State. 
L. crenulata, Frohl.* Infrequent throughout State. 
L. inepta, Horn.* Rare, Southern Illinois. 
L. tristis, Fabr.* Abundant throughout State. 

The following species will probably be found to occur in Illi¬ 
nois: L. gracilis, Burm. (Can. to N. C. and Tex.); L. affinis, 
Lee (D C., Kan., Col., Ind. Ter., and Tex.); and L. knochii, 
Oyll. (Mass, to Ga., Kan., and Tex). 

Key to the Illinois Species of Lachnosterna* 

The classification of the June beetles presents unusual difficulty because 
ot their general uniformity of appearance and the large number of species, 
and extensive use must be made of the sexual characters, external and 
internal. This difficulty reaches a climax in the group of species allied to 
fusca, which are almost absolutely indistinguishable by any other means. 
One would naturally doubt the validity of such species, but on a careful 
study of these characters, I find them easily recognizable and subject to 
hut little iariation, and have no doubt of the distinctness of the species 
based upon them. 

A very useful character is the sculpture of the last two ventral seg¬ 
ments of the male, each species presenting its own characteristic pattern. 
— he internal sexual structures of both sexes seem to be a reliable means 
ot identifying species. The claspers of the male rest just within the open¬ 
ing at the tip of the abdomen, and may be easily drawn out and ex¬ 
amined. It is desirable that specimens should be^ mounted with the 
Clas?.ers Protruded■ . Ih the females and some of the males the two spurs 
at the end of the hind tibia are distinctly articulated and freely movable 
when fresh; but in the majority of the species the males have one spur 
firmly soldered to the tibia, appearing like an acute prolongation of the 
apical margin. The notch or sinuation at the base of this spur is very 
strong and distinct in congrua and hirtiventris, and least developed in 
gibbosa, which may be immediately recognized, however, by its remarkable 
angulate spur. The antennal club of the male is usually much larger 
than that of the female. 

• antenD£e are usually ten-jointed, three joints in the club and seven 
in the stem, but several species have normally only six joints in the stem, 
making the antennas 9-jointed. Besides this, there is a tendency to lose 

the stem in one or even both antennae of individuals of 
. er £rouP> so that we may find 9-jointed antennae in species normally 

JO-jointed, and 8-jointed antennae in those normally 9-jointed. 

Other distinguishing characters are found in the vestiture, color and 
punctuation: the clypeus; the outline, margin, and basal channel of the 
thorax: the distinctness of the elytral costae: the length of the antennal 
club; the teeth of the tarsal claws, etc. 

* Prepared by Mr. C. A. Hart. 
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The following key makes extensive use of the characters of the male, 
without Vhich the species could scarcely be identified with any certainty. 
The females may be determined by comparison with the males. The 
classification is based on the excellent monograph of Dr. Horn, “Review 
of the Species of Lachnosterna of America North of Mexico,” in Trans. 
Am. Ent. Soc., v. 14, p. 209; and free use is made of Mr. J. B. Smith’s 
studies of the sexual structures, “Notes on the Species of Lachnosterna 
of temperate North America, with Descriptions of New Species,” in Proc. 
U. S. Nat. Mus., v. 11, p. 481. 

1 Surface clothed with scales, subopaque; male with ventral segments 
carinate at middle, hind tibise with both spurs free, and hind tarsi 
long and slender; female apterous; antennas 10-jointed. 13-17 mm- 

lanceolata, Say 
Surface above glabrous. 2 
Surface above pubescent or hairy.&3o 

2 Antennae 10-jointed.. 3 
Antennae 9-jointed. 4 

3 Fixed spur of hind tibia short; metasternum hairy, penultimate seg¬ 
ment with an elevated slightly roughened transverse ridge, narrowly 
separated from the posterior margin. 15-16 mm_prcetermissa, Horn. 

Fixed spur of male wanting; metasternum nearly naked; slender, rufo- 
testaceous, shining; penultimate ventral segment of male rugulose, 
last ventral concave with two feeble cusps in the concavity. 13-15 
mm..glaberrima, Blanch. 

Fixed spur short; similar to preceding, clypeus less distinctly emargi- 
nate; abdomen of male channeled, penultimate ventral with a de^ 
pressed roughened space at middle, near hind margin, depression 
open behind, its floor with sharp blackish posterior edge, occupying 
a deep emargination of edge of segment, and separated by a small 
notch at each end from the sides of the impression, which terminate 
posteriorly in thick projecting angles. 14-19 mm.ephilida, Say. 

Fixed spur long or moderately long. 6 

4 Inner spur of hind tibia of male anchylosed. 5 
Inner spur of male free.35 43 

5 Fixed spur of male short; clypeus deeply emarginate; elongate cylin¬ 
drical, pale yellowish testaceous, head darker; abdomen of male flat¬ 
tened at middle, last ventral irregularly concave. 10.5-13 mm. 

longitarsus, Say. 
Fixed spur at least moderately long. 

6 A marked sinuation at end of male hind tibiae, at base of fixed spur, 
in line with under surface of tibia. 7 

No distinct sinuation at apex of hind tibiae as described.11 

7 Subcylindrical, slender, yellowish testaceous, thorax and head darker; 
claw tooth small; penultimate ventral of male abruptly declivous at 
middle. 10.5-13 mm.glcicilis, Burm. 

Oblong oval, darker; claw teeth strong.... 8 

8 Fixed spur boot-shaped; clypeus feebly emarginate; thorax rather 
coarsely and sparsely punctate; penultimate ventral of male obliquely 
plicate each side of the middle, last segment with a deep concavity 
limited behind by a sharp elevated margin overhanging posteriorly. 
12-17 mm.gibbosa, Burm. 

Fixed spur of usual form. 9 

9 Abdomen of male at middle hairy and rather deeply channeled, last 
ventral with a rather smooth triangular impression, hind margin 
with a broad emargination, prolonged at middle in an acuminate 
point up the middle of the triangle, and closed by paler membrane; 
thoracic punctures coarse and close, denser anteriorly, a smoother 
median space. 17-18 mm.hirtiventris, Horn. 

Abdomen glabrous at middle.10 
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10 Abdomen of male deeply and sharply impressed along middle, penulti¬ 
mate ventral strongly and acutely emarginate, slightly transversely 
plicate each side of median channel, last ventral with broader deep 
longitudinal impression, widening posteriorly and ending behind in 
two black projecting lobes separated by an acute notch; thorax 
evenly, moderately punctate; color rufocastaneous to piceous. 15-19 
mm.congma, Lee. 

Abdomen of male flattened at middle, penultimate ventral with a 
straight transverse carina, last ventral irregularly concave, anterior 
margin elevated; last ventral of female deeply and broadly emargi¬ 
nate, impressed or eroded at middle; thorax coarsely, deeply, and 
irregularly punctate; elytral punctures distinct, costse feeble; color 
brownish to castaneous. 16.5-20 mm.affinis, Lee. 

Sexual characters as in preceding; thorax very coarsely and closely 
punctate; elytral punctures feeble, costas usually well marked; color 
castaneous to piceous, pruinose. 17-18.5 mm.prunina, Lee. 

11 Clypeus concave, moderately reflexed, feebly emarginate.12 
Clypeus flat, narrowly reflexed, deeply emarginate.3$, 

12 Penultimate ventral of male without distinct elevated transverse 
ridge..13 

Penultimate ventral with distinct elevated transverse ridge, straight 
or curved.  14 

13 

14 

15 

16 

17 

18 

19 

20 

Penultimate ventral of male with curved rugose impressed channel along 
posterior margin at middle, in front of which is a broadly triangular, 
not elevated, rugose space, last ventral with smooth cupuliform depres¬ 
sion ; body large and broadly ovate, subpruinose; thorax closely, 
rather coarsely, punctate. 15-21 mm.crassissima, Blanch. 

Penultimate ventral with subcircular rugose impression, border widely 
interrupted behind by hind margin of segment, sometimes slightly 
elevated, last ventral with broad smooth impression; fixed spur 
rather short and broad; clypeus more distinctly emarginate; thoracic 
punctures rather coarse and sparse. 15-18 mm.inversa, Horn. 

Transverse ridge deeply divided by the longitudinal median impres¬ 
sion ; thorax coarsely and rather closely punctate, with smoother 
median line. 15-19 mm.bipartita, Horn. 

Transverse ridge entire.,.15 

Surface opaque, conspicuously pruinose; thoracic punctures distinct, 
sparse, and irregularly placed, median line smoother; penultimate 
ventral of male with short arcuate ridge; fixed spur not long. 
15-17 mm.micans, Knoch 

Surface shining, not pruinose; thorax not very coarsely or closely 
punctured.  16 

Transverse ridge short, strongly arcuate; female with last segment 
emarginate.17 

Transverse ridge longer, straight or but slightly curved.20 

Bidge Overhanging throughout..18 
Bidge not overhanging.19 

Ends of ridge at extreme hind margin of segment and overhanging 
the next; clypeus feebly emarginate; oblong-oval, rufocastaneous to 
piceous. 19 mm.".arcuata, Smith. 

Ends of ridge distant from hind margin of segment; otherwise not 
superficially distinguishable from the preceding. 18-20 mm.dubia, Smith. 

Bidge small, distinct, the ends as well as the rest of the ridge near 
the middle of the segment; claspers of male symmetrical; not no¬ 
ticeably different from the preceding species.insperata, Smith. 

Bidge slightly curved, ends overhanging, declivous at middle; female 
writh last ventral not emarginate; closely resembling the preceding. 
18-22 mm.fusca, Frohl. 

Bidge nearly straight, not overhanging posteriorly, last ventral gran¬ 
ulate-punctate; female with last ventral emarginate; larger and 
more robust; thorax subangulate before the middle, .grandis. Smith. 
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21 Thoracic punctuation moderate; club of male antenna much shorter 
titiSiii stj0in •••*•••«.... .... 

Thoracic punctuation very coarse; club of male antenna about as long 
as stem. 

22 Penultimate ventral of male granulate and feebly impressed posteriorly 
feebly elevated in front, elevation continued by plications extending 
obliquely backward on each side; claspers large, expanded, with 
rounded posterior outline; thoracic punctures more or less sparse. 
15-18 mm.fraterna, Harr. 

Penultimate ventrai of maie similarly sculptured, but the elevation 
stronger and shorter, forming with the lateral oblique extensions an 
approach to an acute ridge; claspers small, deeply emarginate behind; 
thoracic punctures sparse, leaving irregular smooth spaces on the 
disk. 15-17 mm.nova, Smith. 

23 Penultimate ventral of male with a semicircular elevation in front of 
a deep smooth fovea; thorax broadest at base with a smooth space 
each side of middle. 16.5-21.5 mm..marginalis, Lee. 

Penultimate ventral of male with the posterior border vertical at 
middle, horizontal portion obliquely plicate each side; thorax widest 
at middle, obtusely angulate, punctures moderately close, sparser at 
sides of middle. 17-20 mm.corrosa, Lee. 

Penultimate ventral broadly impressed and granulate at middle, form¬ 
ing an oblique declivity, at each end of which is an obtuse elevation; 
thorax widest at middle, subangulate.24 

24 Thorax with punctures irregularly confluent, a distinctly elevated smooth 
median line; last ventral of male with apex acutely emarginate. 
21.5-23.5 mm.. . .knochu, Gyll. 

Thorax with punctures dense, but not confluent, median line some¬ 
times smoother; last ventral of male with a broad triangular emar- 
gination, closed by membrane, at apex. 18-23 mm.rugosa, Mels. 

Sutural stria deeply impressed, sutural costa normal.26 
Sutural stria feeble or wanting, sutural costa scarcely elevated.29 

Form more or less ovate, head and thorax darker than elytra.27 
Form elongate, parallel, color uniform. 
Last ventral of male convex, penultimate with a subcircular rugose 

depression, limited in front by a small narrow arcuate elevation, 
feeble at middle, on each side more distinctly and sharply elevated, 
extending obliquely outwards; clypeus deeply and acutely emarginate, 
front glabrous; thoracic punctures moderately coarse,_ rather sparse. 
2^. i'j ^ roid...%YYtjp\%Cht(L^ Horn* 

Last ventral of male with smooth cupuliform depression, penultimate 
with elongate concavity at middle along hind margin, in front of 
which is a short obtuse punctate arcuate elevation; front with erect 
hairs, clypeus broadly not deeply emarginate; thoracic punctures 
rather coarse and sparse, irregularly placed, 15-16 mm....balia, Say.' 

Last ventral of male broadly concave, penultimate with a feeble arcu¬ 
ate elevation; front with short erect hairs, clypeus deeply emargi¬ 
nate; thoracic punctures coarse and deep, sparsely and irregularly 
placed, often leaving large smooth spaces. 14.5-16 mm..villifrons, Lee. 

Last ventral of male concave, penultimate with an obtuse transverse 
ridge divided by a depression at middle; rufotestaceous; clypeus 
emarginate; thorax moderately coarsely punctate, not closely, but 
somewhat irregularly. 14-18 mm.limula, Horn. 

Hind tibia of male with one spur fixed.jj* 

31 Surface with erect hairs, those of elytra in rows (sometimes indistinct 
from rubbing); base of thorax channeled each side; penultimate ven¬ 
tral of male with a broad and long transverse impression, limited at 
each end by a smooth oblique plica, space in front slightly elevated, 
last ventral broadly concave; clypeus emarginate; thorax variolately 
and irregularly punctate. 16.5-19 mm.flirt tula, Knoch. 

25 

26 

28 

29 

30 
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Surface covered with short grayish pubescence; base of thorax not 
channeled; penultimate ventral of male with a broad transverse im¬ 
pression, a slightly oblique tuberosity at each end in front, last ven¬ 
tral feebly concave, broadly emarginate at apex; clypeus deeply 
emarginate; thorax very densely granulate-punctate, " median lino 
smoother, slightly elevated. 19-23.5 mm. (ciliata, Lee.)... .ilicis, Knoch. 

32 Clypeus emarginate; surface with short yellowish recumbent hair; 
penultimate ventral of male vaguely concave at middle; thorax with 
margin coarsely serrate, coarsely and densely punctate. 17-20 mm. 

. crenulata, Frohl. 
Clypeus entire.. 

33 Subcylindrical, rufotestaceous; clypeus emarginate; thorax moderately 
punctate, with smooth median line; last ventral of male longitudinally 
subcarinate at middle, anterior margin elevated each side, penulti¬ 
mate with sharply limited cupuliform concavity, its margin rising 
into an acute rugose tuberosity on each side, hind tibial spurs slen¬ 
der. 15-16 mm.inepta, Fabr. 

34 Surface with yellowish hair long on head, thorax, and about sfcutellum, 
short on remainder of elytra; thorax coarsely, closely punctured, last 
two ventrals of male broadly transversely impressed, anterior margin 
of last ventral elevated, penultimate with a short acute transverse 
carina near the front margin. 11.5-15 mm.tristis, Fabr. 

THE GREEN JUNE BEETLE. 

(Allorhina nitida, L.) 
(Plate XIIL, Fig. 7.) 

The larva of the green June beetle, Ailorhina nitida, commonly 
known as a white grub where it occurs, is distinguishable from 
the species of Lachnosterna and Cvclocephala by its somewhat 
larger size when full grown; by the" thick covering of short stiff 
hairs easily visible to the naked eye; but especially by the dif¬ 
ference in its method of locomotion upon a'hard surface. The 
com pa on white grubs (Lachnosterna) creep only by means of 
their leg’s, dragging the heavy abdomen clumsily "along; but the 
larva of the green June beetle, when thrown upon a hard sur¬ 
face, turns immediately upon its back, and moves somewhat 
easily in this position by alternate contraction and expansion 
of the segments of the body, using the stiff hairs upon the back 
as an aid. 

This is a southern species, and in the Southern States largely 
replaces Lachnosterna, its larva being there known as the white 
grub. In Central Illinois it occurs but rarely, but becomes no¬ 
ticeably abundant in the southern part of the State, where it 
has been occasionally reported as injurious in a small way. 
Although it has not been found in corn fields, its food and habits 
are such as to make it altogether likely that under favoring cir¬ 
cumstances it might injure corn in the same manner as the 
Lachnosterna larva—or rather as the larva of Cyclocephala, 
which it more closely resembles in its life history. The grub is 
normally a grass insect, but infests likewise strawberry fields, 
and has been found by Dr. Riley to feed in confinement upon 
the roots of wheat. It seems to be less dependent upon living- 
vegetation than even the white grubs, apparently living much 
more generally upon a rich soil. Indeed, the beetles seem to be 
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attracted to manured land when about to lay their eggs, or to 
that which has been heavily mulched or contains an unusual 
amount of decomposing vegetation.* Townsend has found them 
living in clean earth under circumstances to indicate a carniv¬ 
orous habit.t 

The life history of this insect is, as already intimated, differ¬ 
ent from that of Lachnosterna, especially in the fact that pupa¬ 
tion of the larva takes place in May, the beetles issuing in June. 
Its length of larval life is not known, nor the precise time or 
place of oviposition. 

The following description of the larva is taken from Dr. Riley.t 

“Full grown larva —Length, 40 millimetres, somewhat largest 
posteriorly, subcylindrical, broader at thorax and eighth and 
ninth abdominal segments, which are materially swollen. More 
flattened veutrally, with a distinct swollen lateral ridge just be¬ 
low the stigmata, which rather increases the flattened aspect of 
the venter. General color, glassy yellowish white, inclining to.* 
green or blue towards the extremity. Head, rather small, flat¬ 
tened, well inserted into the prothoracic segment, chestnut-brown 
in color. Dorsal surface of the body strongly transversely cor¬ 
rugate or wrinkled, each of the chief segments having three dis¬ 
tinct ridges, the whole body studded with short, thick, yellowish 
bristles, which are most dense on the dorsal ridges and more- 
sparse, but longer, on the ventral and anal segments. Dorsall.y 
these stiff hairs are directed posteriorly and materially assist in 
the dorsal locomotion, the legs are honey-yellow, covered with 
similar stiff bristles, without definite tarsal claw. They are 
short, compared with the larvae of Lachnosterna generally. 
Prothoracic segment with a honey-yellow horny plate in front 
of the spiracle, which, as usual, is rather larger than the ab¬ 
dominal spiracles. Mandibh s short, stout, dark brown, with the- 
left (looking from the dorsum) 4-dentate, and the right 3-den- 
tate. Antennae short, 4-iointed, joints subequal in length, dimin¬ 
ishing in width from 1 “to 4, maxillary palpi 3-jointed, joints 
subequal in length, terminal narrowest at tip. Labial palpi 
2-jointed, joint 1 longest, somewhat swollen at tip, and bearing 
a short pointed joint 2 on the inner side of its tip. Labium 
covered with short stout bristles. Maxillae with long, stiff bristles 
on the inner surface, and with two long, sharp, black teeth near 
the tip. 

“The half-grown larva does not differ in structure or colora¬ 
tion.” 

* Bull. 23 Md. Agr. Exper. Station, 1893, p. 79. 

+“Insect Life,” Vol. IV., p. 25. 
t Bull. 23 Md. Agr. Exper. Station, 1893, p. 80. 

-10 E. 
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PRIONUS GRUBS. 

(Plate XIII.. Fie:. 3-6.) 

The occasional occurrence in corn of large thick-bodied grubs 
belonging to a different family from the common white grubs 
of this article, calls merely for general mention. The larvae in 
question are those of two species of large brown, flattish, long¬ 
horned beetles (Cerambycidse), and belong to the genus Prionus 

imbricornis and P. laticol/is). They are sometimes common 
in prairie or pasture sod, where they feed upon the roots of 
grass, and have also been a few times reported in corn fields in 
Illinois and Missouri, doing an injury apparently identical with 
that of the white grubs. These larvae are at once distinguisha¬ 
ble from the latter insects by their greater size (3 mm. in length 
and nearly half as thick when full grown), bv the form of the 
body (tapering from the head backwards), and by the fact that 
it is little, if at all, curved. They are, further, at once distin¬ 
guishable by the rudimentary and inconspicuous character of 
their legs. They are much more generally known to economic 
entomology for their injuries to the roots of the vine and apple 
and some forest trees than for their agricultural relations. 

b. Roots penetrated, perforated, irregularly burrowed, and more 
or less eaten off and eaten up. Underground parts of stalk 
usually also similarly injured. 

Wireworms in soil among the roots. 

(I or a discussion of the wireworm injury to corn, see this 
report, p. 28). 

Small, slender, soft-bodiedy white or yellowish-white grubs 
in the roots and earth. 

THE SOUTHERN CORN ROOT WORM. 

(Diabrotica 12-punctata, Oliv.) 

(Plate XIV.. Fig. 1-5.) 

Injuries to corn by the southern corn root worm have not 
been seen by us in Northern Illinois and but rarely in the cen- 
tial part of the State, but they are more likely to occur south¬ 
ward. Outside this State they have been recognized bv ento¬ 
mologists in Ohio, Indiana, Kentucky, Arkansas, Mississippi, 
Louisiana, Alabama, South Carolina,, Virginia, and Maryland. 
As the beetle occurs from Canada southward through the Atlan¬ 
tic region, and thence to Minnesota, Kansas, Louisiana, and 
Mexico, it will probably be found much more generally present 
m corn fields than the above report would indicate. 

Its injuries are very similar in general character and effect to 
those ot the much more abundant and better known northern 
oi n loot worm (Diabrotica longicornis), with which thev have 
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doubtless frequently been confounded. They are distinguishable 
with some difficulty from those due to the various species of wire- 
worms, and it will often require the recognition of the larva 
itself to determine positively to which of these two classes of 
insects a given root injury is due. The presence of this root 
worm in the field gives origin to the usual general effects of the 
loss of roots by the plant, varying according to the age of the 
corn, the gravity of the injury, and the kind of soil and weather. 
A conspicuous damage, noticeable on a casual inspection, may 
vary from the death of the plant to a slight retardation of its 
growth or to a general spindling, yellowish, and unhealthy 
look. 

In the young plant, about six inches high, the characteristic 
perforations of the stalk underground may result in the sud¬ 
den withering of the whole plant, or, more commonly, in the kill¬ 
ing of the central leaf or tuft of growing leaves—an appearance 
which has given to this insect the common name of the “bud 
worm” in some of the Southern States. In certain instances the 
plant has been killed, as in Maryland, almost as soon as it has 
sprouted. 

As the season advances, the corn in affected fields is likely to 
be uneven in size, and later, as the plant becomes top-heavy 
with growth, it may fall to the earth when the soil is softened 
by rains, and especially during windy storms. Having once so 
fallen, it will, if badly injured, fail to rise again; and it may 
further be seen that the plant has but little hold upon the 
ground, a whole hill, perhaps, being readily pulled up with one 
hand. As a consequence of the loss of roots and the general 
weakening of the plant, many stalks fail to set the ear, or form 
only a nubbin. The injured plant also matures slowly, remain¬ 
ing green longer than the average, and being thus especially sub¬ 
ject to injury by frost. 

A closer examination of the young plant will commonly sho v 
a perforation of the underground part of the stem either at or 
near the upper circle of roots. Later, as the corn plant increases 
in size, the roots themselves are seen to be gnawed irregularly, 
great holes or notches being eaten out, first in one direction and 
then in another, until the roots are severed or consumed. In 
the larger roots the larva may perhaps completely bury itself, 
but it is much more likely to eat in and out irregularly than is 
the smaller northern corn root worm presently to be described. 
It differs from this last species likewise in the fact that it com¬ 
monly devours everything as it goes, leaving little or no refuse 
in its burrows; and in the further fact that it works all along 
to some extent in the base of the stalk, which it penetrates, but 
not deeply, finally causing the stalk to blacken and rot where 
water gets admission to its injuries. Its attack on corn is also 
earlier, briefer, and much more vigorous and destructive, owing 
to the larger size of the larva and its more rapid growth and 
earlier maturity. Even in well-grown corn it very commonly bores 
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into the stalk beneath the upper circle of brace roots, or be¬ 
hind the sheath of the lower leaf—habits in which it differs* 
from the northern corn root worm. 

Search for this root worm should be made in or about the- 
injured parts—from the middle of May to the middle of Au¬ 
gust in the latitude of the southern half of Illinois. It is a soft,, 
slender-bodied, worm-like insect, a little over half an inch in 
length when full grown, and nearly ten times as long as thick. 
The surface is slightly wrinkled or warty, white when young, and 
yellowish when old. The head is dark brown, sometimes nearly 
black, and there is a pale brown leathery patch on the top of 
the segment next behind the head, and a nearly circular similar 
patch on the top of the last segment of the body. The legs are 
very short and small, and the skin bears only a few long scat¬ 
tered hairs. 

It seems most likely to attack early planted corn, and hence- 
in the Northern States has been found most frequently in sweet 
corn. An injury of fifty per cent, is a not unusual effect of its 
presence in Southern Illinois, and elsewhere it has been reported 
as sometimes destroying almost every hill when the corn was 
young. 

This corn root worm has not been taken in the act of injury 
to the roots of any other plant than corn, but has once been 
seen eating off a stem of young wheat in fall.* Lugger found 
the pupae among the roots of a common prairie plant, the 
cone flower (Rudbeckia), but says nothing of injury to that 
plant; and my assistant, Mr. Marten, reports the occurrence 
of young larvae among the roots of Cyperus strigosus and 
Scirpus fluviatilis—two sedges common in moist low lands, the 
roots of which presented the same appearance of injury as- 
those of infested corn. 

The food of the adult Diabrotica 12-punctata is widely varied, 
apparently much more so than that of the northern Diabrotica. 
It has been for a long time commonly known as a squash 
beetle, eating both leaves and green fruit of squashes, melons, and 
cucumbers. We have seen it eating into pumpkins, sometimes 
to the depth of half an inch, and feeding upon clover blossoms 
and upon the leaves of tame and wild sunflowers (Helianthus). 
We have found it in Ma}^ eating away the edges of the leaves 
of young corn in the field, and in July and August mak¬ 
ing small round holes in corn leaves in our breeding cages. 
In September and October it has occasionally been taken from 
the tip of the ear of corn, feeding on the silk, and once in August 
we saw it gathering up fallen corn pollen. It has also fed upon 
ragweed leaves in our breeding cages in August. By other ob¬ 
servers it has been reported to feed on the petals of various 
flowers, including roses, dahlias, cosmos, and the cotton plant; 
upon young volunteer oats (December), on certain moulds, on 
the horse nettle (Solanum canadense), on cabbage, cauliflower, 

* Webster, in Bull. 45 (1892), Ohio Agr. Exper. Station, p. 203. 
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and beans; and on the leaves of plums, cherries, apricots, and 
raspberries. Webster has also seen it eating unripe kernels of 
•wheat and corn. 

LIFE HISTORY. 

As is very commonly the case with American injurious insects, 
the life history of this beetle is incomplete. Our studies of it are 
deficient not only in continuity of experimental work, but even in 
a number and distribution of observations and collections suffi¬ 
cient to give us a fair ground of probable inference. We are 
especially uncertain as to the number of broods and the stage 
or stages of hibernation. In the latitudes of Central and South¬ 
ern Illinois it seems most likely that this is a two-brooded in¬ 
sect, but if so, data published from Alabama and Mississippi 
would make it extremely probable that it is three-brooded there. 
Webster’s observations in Indiana would lead us to suppose 
that it hibernates as an adult, he having found it feeding upon 
volunteer oats as late as December 14, and abroad in spring 
as early as April 17, at which time the sexes appeared in 
copula. 

Our own voluminous collection records of the adult do not 
•clearly bear out the suppositions made above concerning the 
hibernation and the number of annual generations of this species. 
Without ever having made any special search for it, I find that 
we have actually obtained it in eighty-two collections,—mostly 
of a miscellaneous character,—ranging from April 20 to Novem¬ 
ber 15. We have thus taken the imago once in April, six times 
in May, eight times in June, sixteen times in July, twenty-eight 
in August, eighteen in September, four in October, and once in 
November—a gradual rise in frequency from April to August, 
and a similar gradual decline thence to the end of the season. 
In our special collections of hibernating insects this species has 
not appeared; and in our large electric-light collections, made 
from May to September in 1886 and 1887, it occurred infre¬ 
quently, and in no case until July. 

As we now understand the subject we may say that in the 
latitude of the southern half of the State the eggs are laid in 
May and June, that the root worms do the greater part of their 
mischief also in these months, pupating from the middle of June 
to the last of July, and yielding the beetle in July and August.. 
The new generation commence to pair by the beginning of the 
month last mentioned, and young larvae of the generation fol¬ 
lowing may be found early in September. 

The larva has first been observed in spring in the latitude of 
Illinois (namely in Maryland) on May 31, and in Virginia June 
18. By the 19th of July this brood of larvae was largely full 
.grown in 1889, larvae, pupae, and freshly emerged imagos occur¬ 
ring at that time at Jacksonville, in Morgan county, in this State. 
We have in fact once seen a freshly developed beetle of this 
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species July 5, and Webster reports it as pairing in Central In" 
diana in July. Dr. Riley seems to have found eggs of beetles 
in his bleeding cages July (, from individuals which emerged 
the day preceding, the larvae having originally come from Vir¬ 
ginia June 18. (Jarman finds the ovarian eggs of this (?) Gen¬ 
era tion mature in Kentucky July 29, these two being as °yet 
the only observations on record concerning the egg. 

The pupation of this brood of larvae is not, however, alto¬ 
gether completed in Illinois before the end of July. Indeed, larvae 
taken (Le ^Oth of August at Champaign, Illinois, in 1889, were 
possibly of this same brood. The beetles have begun to pair 
again, however, as early as August 8 with us, and young root 
worms, doubtless of a second generation, have been collected at 
Champaign September 6. Garman's observations in Kentucky 
are not especially different from these, but the dates given for 
Alabama (“Insect Life,’" A ol. IV., p. 104) show a much earlier 
start of the species. The active larva is reported as occurring 
there from March to the middle of May, these earlier larvte be¬ 
ginning to pupate certainly by April 30, and to yield the imago 
Ma} 21. The occurrence in Minnesota of pupae September 3, 
which gave the imago three days afterwards, is a fact which 
has no special bearing upon this life history. 

I need only add that the eggs are placed, either singly or in 
groups of two to twelve or more, according to Rilev’s observa¬ 
tions, below the surface of the soil near the plants, in cracks 
or immediately a,bout the base of the plants. 

NATURAL ENEMIES. 

So far as now known, the most effective natural check on the 
multiplication of this insect is a bacterial parasite (Bacillus rufans) 
observed by me to infest the larva, killing about three fourths 
of a considerable collection of these corn root worms brought 
from Jacksonville July 19, 1889. We do not yet know what 
part of the larva is first attacked by this Bacillus, but by the 
time the resulting disease has reached a fatal stage, it swarms 
in all the fluids of the root worm, which have become practically 
a pure culture of this bacterial species. Infested larvae lose their 
characteristic yellowish tinge, becoming gray and somewhat 
swollen, and after death they change color through pinkish to 
dull dark red, the internal organs breaking up to a fluid pulp, 
held for a considerable time in the tough cuticle of the dead 
larva. The fluids of such specimens have a milky appearance 
in the pale worms and a reddish tint in the others. ‘This last 
color is due, not to the color of the bacilli themselves but to 
an excreted coloring matter diffused through the fluids in which 
they grow. In artificial cultures, consequently,—a number of 
which I made in 1889,—a similar color is imparted to the cul¬ 
ture medium, whether this be solid or fluid. 
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The readiness with which this Bacillus is cultivated artificially 
and the apparent deadliness of its attack make it a very prom¬ 
ising subject for experimental investigation, and it is conse¬ 
quently much to be desired that if it be again encountered in 
this or any other insect species, it may be thoroughly investi¬ 
gated from the practical point of view. 

The following description of the Bacillus itself and of its mode 
of growth on agar and in culture fluids will serve for its identi¬ 
fication wherever found. 

Bacillus rufans, n. sp.* 

Oval or short-cylindrical to rod-like, very variable in shape 
and size, often 1 to 5 micros long and .5 to 1.5 micros wide, 
free ends rounded; occurring singly, in pairs or in rods of three 
or four segments; sometimes slowly motile, usually not flagel¬ 
late; aerobic; non-liquifying, chromogenic; pathogenic in insects. 

The various liquid and solid media, as well as the tissues of 
affected insects, are diffusely tinged with red. The color spreads 
uniformly throughout the substances, which at first become 
yellowish, then, during two or three days, gradually deepen to 
orange and finally to dark blood-red. The growth on agar and 
on gelatine is smooth, shining, slightly elevated, more abundant 
upon the moister portions near the bottom of the tube, brown¬ 
ish white with scattered specks or dots of deep orange, usually 
aggregated in small blotches, the whole growth finally becom¬ 
ing a dirty cream color. Bouillon becomes tinged first near the 
surface, and the color gradually extends to the bottom, with a 
rather distinct line of separation from the still uncolored deeper 
material. A fragile white or slightly stained pellicle forms, but 
this readily breaks up and settles to the bottom as a loose 
precipitate. The organisms themselves are white. They readily 
stain with ordinary aniline dyes. The staining is sometimes 
solid throughout, but often, especially in the insect fluids, there 
is a broad central band of white. In a slide from an old fluid 
culture many spore-like forms occur. These appear like the 
ones with only the ends of the cells stained, except that the 
differentiation is more marked, and they are somewhat swollen 
in the central portions, becoming broadly, instead of rather 
narrowly, oval, as in other cases. Sometimes the rod-like forms 
have irregular dots of white (vacuoles). 

Growth takes place at the ordinary temperature of the room, 
but not rapidly. Other temperatures were not tried. 

I have discovered no insect enemy of this species, but Dr„ 
Bilev reports the rearing of two dipterous parasites of it; one 
from the larva and pupa, and one (a tachinid) from the beetle. 

* Prepared by Prof. T. J. Burrill, from my office notes and slides. 
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Professor H. Garraan* notes the occurrence of small numbers 
of predaceous beetles and larvae in summer and fall with young 
root worms in the earth. He also mentions some internal para¬ 
sites of the imago—Gregarinae and nematoid worms. 

Notwithstanding the abundance of the adult Diabrotica and 
its general distribution upon a great variety of plants, it seems 
but little noticed by birds. It has occurred but once in my 
own studies of the food of birds (in July, eaten by a catbird), 
and was not once recognized by Dr. Riley’s assistants in their 
studies of the contents of the stomachs of one hundred and 
two English sparrows which had eaten insects. 

REMEDIAL MEASURES. 

Until the life history of this species is better known, measures 
of prevention or of remedy can scarcely be intelligently discussed. 
The fact that its injuries to corn occur without apparent refer¬ 
ence to the crop of the previous year makes it unlikely that the 
favorite method of rotation will serve for the protection of corn 
against this species According to the scattered observations 
hitherto reported sweet corn seems to be much more liable to 
injury than the field varieties, from which fact we may surmise 
that the time of planting has something to do with the intensity 
of the attack. The vicinity of cucumbers, squashes, and other 
of the commoner food plants of the beetle may, however, account 
tor this seeming preference. 

DESCRIPTION. 

The following description of the stages of this insect is copied 
from Professor H. Garman’s article in “Psvche” (Yol. VI., pp. 
48, 49). 

Egg.—‘‘Matured ova from ovaries of females are much like those 
of D. Jongicornis. They are white, oval, with the surface retic¬ 
ulated and sculptured so as to produce numerous hexagonal, 
pitted areas. Prof. Forbes gives the dimensions of the egg of 
D. Jongicornis as .025 inch by .015 inch. Ova of the spotted 
species measure a trifle larger, being about .027 inch in length 
by .016 inch in diameter.” 

Larva (Plate XIV., Fig. 4 and 5.)—“Body cylindrical, taper¬ 
ing a trifle towards the extremities, composed of twelve seg¬ 
ments behind the head. Skin wrinkled, papillose along the sides, 
white, sometimes becoming yellowish just before pupation. Head 
dark brown, nearly black in some examples, with a few rather 
strong hairs arising from the surface; a narrow median longi¬ 
tudinal line of black above, and two pale lines which converge 

41 “Psyche.” Vol. VI. (1891), p. 47. 
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from the bases of the antennge, following sutures, to meet at 
the middle line on the posterior part of the head; ventral side 
of head pale medially. No eyes. Antenme of three segments, 
white. Labrum dark brown. Mandibles dark brown, black at 
tips, with four or more blunt denticles. Maxillae pale, armed 
with numerous strong spines within. Labium pale. Cervical 
shield pale brown, with a narrow median longitudinal white 
line, broadly triangular in shape. Jointed legs pale, each with 
a dark brown chitinous supporting framework at base; each 
segment of legs provided with a number of strong hairs; a single 
brown tarsnl claw, beside which arises a white, elliptical, striated 
plate slightly longer than the claw. Dorsal shield of posterior 
body segment nearly circular in outline, brown, with numerous 
minute black specks, slightly rimmed at posterior margin, and 
in young examples obscurely bituberculate; furnished with 
several strong marginal hairs, and with four minute, striate, 
centrally placed, spatulate appendages. Spiracles round, the 
two anterior pairs sometimes with brown rims, the rest pale. 
Posterior segment with a single fleshy proleg. 

“ Length about .56 inch, diameter about .06 inch. Examples 
ready for pupation about .37 inch long.” 

Papa (Plate XIV., Fig. 2 and 3).—“Translucent white, with 
scattered brown hairs on dorsal side of body arranged as fol¬ 
lows: One within, and a pair posterior to, the base of each 
antenna; a transverse, arched row near the anterior edge, a 
pair near the middle, one at the middle of each side, and one 
at each side, near the posterior margin, of the prothorax; 
four each on the meso- and meta-thorax; three at the extremity 
of each femur; a pair at the middle and one at each side of 
each abdominal segment, except the posterior three; antepenul¬ 
timate and penultimate segments of abdomen each with six, the 
four inner being in pairs and posterior to the others; two 
within, and three without each of the large spines borne on the 
posterior segment. Caudal spines straight or curved, black- 
tipped. Wing-padscoveringthe posterior femora below. Antennge 
curving around the femora of the two anterior pairs of legs and 
then extending inwards towards the ventral middle line. 

‘‘Length .22-.25 inch.” 

Imago (Plate XIV., Fig. 1).—“Pale green, or greenish yel¬ 
low, marked with black. Head and mouth-parts black, the 
former showing a brownish cast medially on ventral side. 
Three basal articles of each antenna pale, sometimes with dusky 
dots on posterior side; remainder of antennge b'ack. Prothorax 
uniformly green or yellow. Klytra green or yellow, with twelve 
large black spots, six on each, arranged in three cross series; 
the first series at the base, the second at about the middle, 
and the third midway between the second and the tips of the 
elytra. Scutellum brown or black. Mesothorax beneath the 
coxge, the basal third to half of femora, and the abdomen, yel- 
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low or green. Metathorax beneath, the distal portion of the 
femora, and the whole of the tibiae and tarsi, black. 

“Head with a basal pit behind antennae. Prothorax above 
smooth and shining, obsoletely punctulate, with a pair of pits, 
one on each side of the middle line. Margin of prothorax sinu¬ 
ate at sides, no prominent angles. Elytra minutely, regularly 
punctulate, each elytron with a humeral prominence. Antennae, 
metathorax beneath, abdomen, and legs, clothed with a fine 
silken pubescence. 

“Length .25-.28 inch; antennae about .19 inch.” 

c. Hoots visibly penetrated and perforated scarcely at all; some¬ 
times decayed at tips, but not eaten away. Principal in¬ 
jury interior, in form of minute burrows which are com¬ 
monly longitudinal. 

THE NORTHERN CORN ROOT WORM. 

(Diabrotica longicornis, Say.) 

(Plate XIV., Fig. 6-8; and Plate XV.) 

The northern or common corn root worm (Diabrotica longi¬ 
cornis) is by far the most destructive corn root insect depend¬ 
ent on that plant alone. Indeed, it now seems likely that if it 
were not for the fact that it is highly susceptible to a measure 
of prevention which farmers have very generally taken uncon¬ 
sciously, as a part of a sound agricultural routine, it would 
long ago have seriously threatened the profitable continuance 
of corn culture in the very part of the country best adapted to 
that great crop. Even as it is, its injuries are undoubtedly to 
be reckoned by millions of dollars annually*, although the es¬ 
sential facts concerning its ravages and their ready and com¬ 
plete prevention were officially and widely published nine years 
agof. 

INJURIES TO CORN. 

The presence of this insect first betrays itself in badly infested 
fields when the plant is a foot or so high. If at this time patches 
of corn are observed which seem to be standing still, so that 
the plants adjacent leave them behind, giving the field an uneven 
appearance, it is possible—especially if the field has been in corn 
two years or more preceding—that this retardation of growth 
is due to the presence of this corn root worm. In this case, if 

. * Webster estimates the damage to corn in twenty-four counties of Indiana in 1885 at two 
million dollars, basing this judgment on a loss of $16,000 by one large farmer, and on his 
personal knowledge of its distribution and abundance in that State. 

tTwelfth Rep. State Ent. Ill., pp. 29 30. 
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the corn be pulled up, many of the larger roots will be seen to 
be short and stubbed and rotten at the ends. On others a 
deadened brown line will be found, running irregularly length¬ 
wise, while still other roots may be dead their whole length. 
Possibly when the earth is shaken off a slender white grub will 
be discovered, two fifths of an inch long and about as thick as 
a pin; but more frequently the observer must carefully split or 
peel some of the affected roots, when a slender sinuous brown 
burrow filled with excrement will be exposed, running from one 
end of the root to the other, usually with the root worm just 

.mentioned somewhere in its course. This grub is white, except 
the head, the top of the first segment of the body, and a little 
patch on the last segment, which are yellowish brown. The body 
is smooth and cylindrical, the head is short, deep, and rounded, 
and the tip of the body is also bluntly rounded off, somewhat 
like that of a common grub. These last characters will serve to 
distinguish it from small wireworms which are often found in 
such situations, but which are usually flattened from above, es¬ 
pecially at the head, while in them the end of the body is com¬ 
monly more or less toothed or notched or pointed. The grubs 
or larvae of several small flies will often be found about the roots 
of corn, and careless or unskilled observers have occasionally 
mistaken these for the corn root worm, but this latter insect 
has six short legs on the three segments just behind the head, 
while the grubs of flies are footless. We have seen as many as 
fifteen or twenty to a hill, and I do not doubt that in fields 
heavily attacked they are much more numerous. As the root 
dies, however, it is forsaken and another is attacked, until, not 
unfrequently, almost every root will become infested as fast as 
it puts forth. This damage may thus extend to the practical 
destruction of the entire root growth, and the consequent death 
of the plant; or it may remain miserably dwarfed, six inches, 
perhaps, when other plants measure four or five feet. If the 
stem is perforated above the roots, the injury is probably due 
to the southern root worm or to some of the species of wire- 
worms, which one can only be told by finding the insect itself. 

Attention may perhaps be first attracted when the corn is 
putting forth the silk, by the extraordinary number of barren 
stalks upon which no ear is forming, or stalks may be seen 
which have scarcely life enough to tassel. It may also be ob¬ 
served that the corn is unaccountably late, looking evidently 
greener and younger than other fields "which had no advantage 
at the start. Or injury may be first suspected during a period 
of drouth, patches here and there, or the entire field, suffering 
unduly from this cause. The most conspicuous evidence of this 
injury, however, at this stage of growth, is the prostration of 
the corn after a soaking rain with wind, and the evident inabil¬ 
ity of the plant to right itself. If one of the worst affected stalks 
be pulled up, the observer will notice that the roots are few in 
number, that many of them are withered and brown, and that 
others are rotted away to stubs. In these discolored roots the 
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minute brown burrow of the insect may usually be detected, and 
the corn root worm itself may often be exposed. A minor at¬ 
tack frequently has the effect so to retard the ripening of the 
corn that it is not ready for the earliest frosts, and the ear con¬ 
sequently remains soft and unfit for use; or the loss of roots 
may have diminished the size of the stalk and ear, leaving a 
small nubbin where a full ear might have been expected. 

The injury continues frorn-about the first or the middle of June 
to the last of August. As some of the larvae mature and cease 
their work in the latter half of June, and others not for two 
months later, plants once infested may be freed of Hie attack, 
at least in part, by the pupation of the root worms, and others, 
spared at the beginning of the season, may become infested 
later. It has sometimes been observed that large, rank stalks 
which did not ear out had evidently been injured after the corn 
had begun to tassel; while others, which leaned over at the root 
and then grew erect, had been infested earlier in the season, but 
had thrown out new roots after the root worms had matured. 

It is a matter of common observation that injuries by this 
insect are most noticeable during dry years and upon the higher 
parts of the field. We have no evidence, however, that the corn 
root worms themselves are more numerous at such times or in 
such situations, and the greater injury may be due simply to 
the diminished ability of the plant to withstand attack. 1 have, 
in fact, seen vigorous and flourishing hills of corn badly infested 
during wet seasons with no visible effect upon their growth, 
even the larger, burrowed roots remaining fresh and efficient, 
notwithstanding the injury. 

In case no retardation of growth or damage to the crop has 
been observed, less conspicuous mischief may often be indicated 
by the great abundance in the field, late in July and in August, 
of a small grass-green beetle about a fifth of an inch in length, 
resembling in shape and general aspect the common small striped 
squash beetle, to which, indeed, it is closely allied. These beetles 
are most likely to be seen clustered at the tip of the ear and 
feeding upon the young silk, or lurking at the base of the leaf 
where it joins the stalk, feeding there upon the fallen pollen of 
the plant. They should also be looked for upon the blossoms 
of ragweed, smartweed, and other plants in bloom among the 
corn. This is the adult insect to which the corn root worm, so- 
called, has given origin, and its presence in extraordinary num¬ 
bers in any field of corn is presumptive evidence that the plant 
has suffered earlier considerable root injury of the character 
above described. 

It is very rarely that these phenomena are to be observed on 
ground not previously in corn, although sorghum and broom 
corn have been found somewhat favorable to the development 
of this insect. It is only where through neglect it has become 
enormously abundant in a field that we may anticipate its escape 
from the corn in very large numbers before it has laid its eggs, 
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in which event, corn not succeeding’ corn may possibly suffer 
the following year.* The general damage to a field is in the 
worst cases sufficient to destroy the crop so far that the dis¬ 
gusted farmer turns his pigs into his corn to get what they can, 
and makes no attempt to harvest his crop. A badly infested 
field was described to me by Dr. Boardman in 1882, which is 
worthy of mention as illustrating one of the common effects of 
root injury by this beetle. “I should say,” he writes, “that one 
fourth of the corn in this field was rotlingor beginning to rot. 
I found, on cutting an ear open, that I could slice the cob as 
easily as if it were a turnip. The infested corn [in Stark county] 
is yielding from ten to fifteen bushels per acre.” 

Although the corn root worm beetle is distributed throughout 
the Mississippi Valley, and south even to Central America, it 
clearlv becomes comparatively rare southward, and has never 
been taken by us in Southern Illinois in any numbers, nor found 
injurious in the larval stage except in the northern two thirds 
of the State.! 

This root worm has not heretofore been certainly found in¬ 
festing anv other plant than corn,! and the amount of skilled 
attention which has been given to this point by entomologists 
and other accurate observers, makes it practically sure that it 
is so closely limited to corn at the present time in Illinois that 
we mav base our economic methods upon the supposition that 
it infests no other plant. 

FOOD OF THE BEETLE. 

The beetles, beginning to appear in June and continuing until 
November, feed entirely during this whole period upon the softer 
and more delicate parts of the vegetation present at the time. 
They collect the pollen from the tassels of the corn, or gather 
that which has sifted down among the leaves and collected at 
•their bases, where these join the stalk. They also gnaw away 
the fresh silk from the tip of the ear (where they may often be 
found congregated in numbers of a dozen to twenty, or more), 
probably thus doing a considerable amount of mischief by de¬ 
stroying the silk before it has serve 1 for the fertilization of the 

* As an example of this tendency to spread from the infested field. I may note the not 
uncommon occurrence at Rankin. Ill., July 1,1887. of t is corn root worm In a field of corn 
following oats, but only on that part of it which bordered an infested field in corn the pre¬ 
vious year. It, is possible that other instances of this kin i reported previous to 1891 may 
have related to the southern corn root wor n, Diabrotica 12-punctata. 

+ I now believe that the statement made by me in 188(5 (see “Entomologica Americana," 
Vol II p 174) to the effect that I found it injurious to corn in a field near Cairo, in Southern 
Illinois, which had been under water for n-arly three weeks in the spring, really referred 
to the southern corn root worm (l)iabrolica 12-puncta:a), of whose habit as a corn root 
insect nothing was at that time known. 

I A statement from a correspondent, published in my Twelfth Report (p. 19) that it i.s 
sometimes very abundant in the roots of pursl ne (Portulaeai, I believe to have been based . 
on the frequent occurrence in the main root of that plaqt, of the burrows of a coleopterous 
larva resembling the corn root worm, but certainly different; although never having bred 
it, I am unahle to identify it precisely. It is shorter than Diabrotica, and has the mouth 
parts black instead of brown. 



158 

grain, and causing thus a partial blasting of the ear. They 
often eat the pollen of smartweed and ragweed among the corn, 
and outside the fields are very abundant upon thistle blossoms, 
and likewise upon heads of red clover, the pollen and petals of 
which they feed upon. By Professor French, of Carbondale, Ill., 
they are said sometimes to infest the bean plant; Dr. Board- 
man, of Stark county, reported them as abundant on cucum¬ 
ber and squash vines, and we have repeatedly seen them late 
in the year (October 11 to December 16) gnawing into ripe 
pumpkins in the field, eating through the outer hard coat, and 
burying themselves in the pulp to a depth of nearly half an 
inch. We have found them feeding on flowTers of Helianthus, 
goldenrod, and other Compositse, and on the pollen of sorghum 
and of squash; and Professor Webster has seen them on the 
blossoms of the cotton plant. A farmer in DeKalb county 
asserts that they eat the pulp of apples where the skin has 
been broken from some other cause, enlarging such injuries so 
as seriously to damage the fruit. This same fact was reported 
to me some years ago from Grundy county, by Mr. 0. B. 
Galusha, theu Secretary of the State Horticultural Society, thin- 
skinned apples apparently suffering worst and, according'to the 
judgment of my informant, being thus injured without the 
assistance of other insects. They have been repeatedly detected 
by us beneath the husks of ears of corn, where the tips had 
been exposed or injured by birds or grasshoppers, feeding here 
on the broken grains. In one instance the beetle had appar¬ 
ently made its way through the husk itself, and was feeding 
upon the soft grains beneath. By Professor Burrill, of the Uni¬ 
versity of Illinois, it was found in 1889 (September 30) feeding 
upon a fungus belonging to the genus Phallus; and I demon¬ 
strated by dissections in 1882 the fact that it sometimes feeds 
largely on the smaller fungi—blights, rusts, etc.* 

LIFE HISTORY. 

This species is single-brooded, as far as known, although a 
few beetles may occasionally linger late in open winters,—to 
December 16 of the present year (1892) for example,—and as a 
rare exception may even pass the winter alive. The species 
hibernates almost invariably as an egg in the earth.f As a 
rule, which is, so far as known, practically without exception, 
these eggs are deposited in fields of corn and hatch there the 
following spring—at just what date has not been precisely as¬ 
certained. The larvae have first been detected in Central Illinois 
June 10. They were found by me less than half grown near 
Polo, in Northern Illinois, June 14, 1883. As the beetle was 

* Twelfth Rep. State Ent. Ill., p. 23. 

, J,JAa,VxJn mX °KV?e collection two specimens (one male and one female) obtained March 
14,1883, at Normal, Illinois, with a quantity of miscellaneous insects collected from their 
hibernating quarters. On the other hand, beetles collected from pumpkins at Urbana, No¬ 
vember 2,18!>2, and placed in breeding cages with pieces of pumpkin as food, had died in 
large numbers by November 20; a very few were still alive December 4; two remained 
December 17; but December 28 all were dead. 
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reported by an excellent observer (Dr. E. II. Boardman) to 
have occurred one season in southeastern Iowa as early as 
June 25, some larvae must hatch by the beginning* of that 
month. Pupation can scarcely begin later than June 20 if Dr. 
Boardman’s date for the beetle is correct, and the same ob¬ 
server reports the finding of the pupa itself in the earth June 
29. On the other hand, larvae ready for pupation have oc¬ 
curred in our collections as late as August 26—giving a period 
of something over two months for the pupation of an entire 
generation. 

The extreme dates definitely fixed for the next transforma¬ 
tion—the emergence of the beetle—are June 25 for the earliest* 
and not earlier than August 31 for the last—again a period of 
something more than two months. We have seen the beetles 
copulating at various dates from July 19 to September 25,— 
an interval of two months and six days,—observations which 
probably fix approximately the beginning and the end of ovipo- 
sition. The eggs, however, were not all laid by October 1, 1882, 
as I determined by dissecting females at the time. For the 
present we may assign August 1 and October 5 as the average 
dates for the first and last deposit of eggs. 

The recognition of this eight or nine weeks’ period for the 
passage of the whole of a brood from one stage to another, 
enables us to say with some assurance that the eggs laid during 
this long interval in one }mar will hatch through a correspond¬ 
ing interval the year following—approximately from May 15 to 
July 15, or a little later. While these dates are, some of them, 
inferred, there is no doubt of the extension of each stage of the 
development over as long a period as that here given; namely, 
two months to nine weeks. We have no precise observations 
concerning the length of life of any individual in any one stage; 
neither do we know the number of eggs laid by each female, 
except as an inference from dissections. I have counted as many 
as fifty well-formed eggs of nearly full size in the ovaries of a 
single female beetle. 

HABITS OF BEETLE AND LABVA. 

The growinglarvae remain concealed from view within the roots, 
burrowing, not through the middle but nearer the surface, in a 
slightly sinuous longitudinal direction, sometimes from the stalk 
outwards, but more frequently mining inwards from the outer 
end of the root. They have considerable power of locomotion 
when removed from their burrows, and seem capable of going 
from one root to another. Indeed, the fact that they must con¬ 
centrate in hills of corn after hatching, demonstrates their power 
of locomotion when still very young.t It is altogether likely, 

* On Dr. Boardman’s authority. 
+ Although their thoracic legs are very short, they are nevertheless functional, and the 

hinder end of tho body is provided with a kind of anal proleg, which serves as an aid to 
locomotion. 
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consequently, that if a hill of corn is killed by them before they 
have reached maturity, they will be entirely able to search out 
another. 

When full grown they leave the root preliminary to pupation,, 
shortening up and changing to the pupa stage in the dirt close 
by. At this time they may often be found in considerable num¬ 
bers by pulling up infested corn and shaking out the dirt from 
the roots. The beetles emerge from the pupa under ground, 
and, coming to the surface, most commonly crawl up the stalk 
of corn adjacent. When recently transformed they are of a pale 
yellowish color, with scarcely a tinge of green. Their first food 
consists, as already mentioned, of the softer tissues of the corn 
plant itself, especially of the silk at the tip of the ear, or the 
pollen from the tassel, or sometimes of the soft kernels, espe¬ 
cially if these have been exposed by any injury to the husks. 
They also spread to various blossoming weeds in the field, and 
after a time begin to desert the corn field, scattering elsewhere 
for food. It is commonly towards the last of August that they 
are first noticeably frequent on thistle blossoms, heads of clover, 
and other outside blooming plants. They do not, however, 
leave the corn fields generally for some time thereafter, but 
may be found there in greatly diminished numbers at least as 
late as the middle of October.* 

How soon after pairing their eggs are laid we do not now 
know; neither has the process of oviposition ever been directly 
witnessed. The frequent occurrence of dead female beetles (in 
October and November) in the earth in corn fields in the midst 
of the eggs, and the distribution of the eggs themselves is, how¬ 
ever, sufficient evidence that the beetle enters the earth to lay 
her eggs, and that she may perish there after her ovaries are 
spent. Although the eggs of this beetle have never been found 
outside of corn fields, notwithstanding extensive search in many 
other situations, it is certain that the eggs are not necessarily 
all laid before the female leaves the field in which she emerged. 
I have, on the contrary, frequently proven by dissection of 
beetles taken from flowers by roadsides, in meadows, and the 
like, that females thus dispersed may still contain eggs in large 
numbers. A considerable part of the beetles, and apparently 
the greater part, do, however, lay their eggs under ordinary 
circumstances before they leave the field of corn; and it is also 
highly probable on general grounds that those which go else¬ 
where in search of food return to corn fields for oviposition. 
Since the larva is not known to infest any other plant than 
corn, or, indeed, to be capable of living upon any other, it is 
altogether likely that the female instinctively searches out the 
corn plant when seeking a place of deposit for her eggs. 

* The following is a list of dates, precisely recorded in my office collection records, for 
the occurrence of this beetle: 

In corn fields. July 19 (pairing), 21, 27, 28; August 1, 3, 5,6, 7,12,13.17 (pairing), 18,19, 21, 
22. 25 (pairing), 27; September 4,7, 9,11,12,16,17, 25 (pairing); October 1, 7,13.14,18; Novem¬ 
ber 1,7. 

Outside corn fields. March 14, (1883); August 19, 20, 21, 22, 25, 26, 27, 29; September 4, 7,13, 
15,16, 22; October 1, 3,10,13,16, 18; November 2, 24; December 1,16. 



As this is a surmise or inference, however, and not a matter 
of observation, it remains possible that if the corn root worm 
is neglected it may in time accumulate in such numbers as no 
longer to confine its chief injuries to fields previously in corn, 
but that the beetles, forced to scatter early, in search of food, 
from the fields in which they emerge will deposit their eggs freely 
everywhere in the ground, instead of being* confined as now 
chiefly to corn fields. It is probably in fields of clover that this 
is most likely to occur, since the beetles sometimes become 
abundant there, feeding upon the pollen of the second growth. 

The depth at which the eggs are laid varies from an inch to 
five or six inches, the greater part of them being near the sur¬ 
face of the ground. They are usually deposited in bunches of 
three or four to eight or ten, within a space of half an inch 
across, not in contact with each other, nor in any cell or cavity, 
but always simply scattered in the earth. Most careful exami¬ 
nations made in 1882, and many times repeated, of the earth 
between the rows, and of the roots of all the weeds growing in 
the field, have failed to discover so much as a single egg out¬ 
side a space a few inches across, around each hill. A similar 
careful search of the roots of thistles, ragweeds, and goldenrod 
outside the fields, upon the flowers of which the beetles were 
feeding in great numbers, had a similar result; and we have 
found no evidence in the roots of these plants, either in the 
corn fields or elsewhere, that they have ever been infested by 
the larvae. In short, not the slightest direct proof has thus far 
been found that the beetle breeds anywhere except in fields of 
corn. It is very probable that a few develop in other situations; 
but the number seems to be so small as to defv discoverv, ex- 
cept by accident. 

NATURAL ENEMIES. 

Of natural enemies of this insect, practically nothing is known. 
While in the corn root, the larva is scarcely liable to harm. 
When outside the roots, it has possibly been destroyed now 
and then by predaceous insects, which are often numerous in 
and about, hills of corn, but dissections of insects of this class 
(reported in my Twelfth Report), do not confirm this supposi¬ 
tion. The soft-bodied pupae scattered in the earth without spe¬ 
cial protection of any kind would certainly seem to be exposed 
to insect enemies of this class, but of this fact we have no defi¬ 
nite evidence. The beetles are not eaten by birds, so far as 
known, and our breeding* experiments have yielded no insect 
parasites.* The spent adult, female or male, may become in- 

; fested before death with intestinal parasites (Gregarimc), and 
■we have occasionally found the dead bodies yielding a growth 
of Sporotrichum globuliferum—a fungus parasite of living* insects 
generally distributed everywhere. 

* An assistant, Mr. C. W. Woodworth, reported September, 1885, the finding of two small 
locustids—specimens of which wore not brought in—eating the adult Diabrotica. One of 
these was taken with a half eaten beetle in its jaws. 

-11 E. 
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PREVENTION AND REMEDY. 

A judicious rotation of crops is so simple and complete a pre¬ 
ventive measure, that remedies for injury to corn by the north¬ 
ern corn root worm are practically unnecessary. The eggs being 
laid in corn ground in the fall and the larvae hatching the fol¬ 
lowing spring, feeding so far as known upon nothing else but 
corn, the planting of such infested land to any other grain must 
inevitably lead to the starvation of the young when they hatch 
in spring. This is not an inference from the life history of the 
insect merely, but even before the time and place of oviposition 
were known, it had been commonly noticed that corn was rarely 
if ever liable to injury by this insect if planted on ground which 
had borne any other kind of crop the preceding year. I have, 
however, some reason to suppose that sorghum and broom corn 
are not good crops to follow with corn when this root worm is 
present. 

The frequency of the rotation must depend upon circum¬ 
stances, and especially upon the general abundance of the insect 
at the time. I know of no part of Illinois in which corn is not 
safe for at least two vears, and in manv situations another 
year may be added to this period. No field on which the crop 
has already suffered to any noticeable extent should be planted 
to corn the following year; and it will likewise be prudent to 
avoid continuing in corn any field in which the grass-green beetle 
of this species is seen to be abundant in September and October. 

The only other preventive measure worthy of mention is one 
equally to be commended as a general agricultural practice; 
namely, the maintenance of the fertility of the soil by the use 
of manures, etc. This will not, so far as known, diminish in any 
way the amount of insect attack, but it will enable the plant to 
stand a minor injury with relatively little loss. It is possible 
that experiments with various kinds of fertilizers will show that 
some of them, the potash salts for instance, may have an im¬ 
mediate deleterious effect upon the larvae in the earth, but we 
have at present only a speculative basis for this supposition. 

Description. 

Larva (Plate XIV., Fig. 7; and Plate XV., Fig. 2-8).—The 
corn root worm, when fully grown, just previous to its last 
moult, is .4 of an inch in length by one tenth that width, white 
and smooth when under a low power, but when more highly 
magnified, the skin is seen to be minutely roughened with very 
small tubercles. The body is cylindrical, narrowing a little an¬ 
teriorly, the first segment being the shortest and narrowest of 
all. There are a few scattered stiff hairs to each segment, most 
numerous anteriorly, and especially upon the head. The latter 
is narrower than the first segment, convex but flattened above, 
about two thirds as wide as long, and smooth except for the 
hairs already mentioned. It is yellowish brown, a little darker 



in front and at the sides beneath. A narrow dark line extends 
along the middle of the head, widest posteriorly, where it is 
divided by the very narrow white suture, which forks at the 
middle, sending* two narrow straight branches to the anterior 
angles of the head. 

Here the short, white, three-jointed antennae are situated, the 
first joint about twice as wide as the last, and the second joint 
very "short. The eyes are wanting. The mandibles are dark, 
with black tips, and the other mouth appendages are white. 
The thoracic segments all bear short two-jointed legs, each 
about as long as the segment to which it is attached. They 
are pale brown, armed with short, stout spines and terminating 
in a single claw and a flattened, membranous, oval appendage, 
which extends some distance beyond the tip of the claw. The 
top of the first segment is coriaceous and yellowish brown, while 
all the others are soft except the last, upon which is a circular 
brownish patch of leathery consistence. Beneath this segment 
is a prominent retractile wart or tubercle, serving as a false 
leg. The segment is entire and rounded posteriorly, where it is 
set with a few long hairs or slender spines. 

Just before pupating, the larva becomes very much shortened 
and thickened, assuming more the form of a common grub. 
The abdominal segments now become much more distinctly 
marked, and the head takes a vertical position. The length in 
this, which may be called the semi-pupa stage, is only about 
one fifth of an inch, and the greatest breadth .045 of an inch. 
The body now tapers more posteriorly than before, the last two 
segments being conspicuously narrower than the preceding. In 
other respects the larva remains unchanged. 

The only objects wrhich I have noticed in the ground about 
the roots of corn, which are likelv to be mistaken for the corn 
root worm, are very young earthwTorms, the larvae or grubs of 
small gnats and other flies, and young wireworms. On a careful 
examination the first two of these may be readilv distinguished bv 
the fact that they are entirely destitute of legs, while, as already 
remarked, the root worm has three pairs of jointed legs just back 
of the head. In this respect it agrees with the young wire- 
worms, which are (also like the root worm) destitute of append¬ 
ages to the other segments of the body. Their crust is, however, 
firmer than that of the latter species, the head is longer, flatter, 
and thinner, the body also usually somewhat flattened, and the 
last segment commonly either notched or variously toothed. 

Pupa (Plate XIV., Fig. 8).—The characters of the newly formed 
pupa are well shown by the figure, but as some changes occur 
previous to the escape of the beetle, a description of the latest 
stage is given. The length is .18 of an inch, and the greatest 
width about .1 of an inch. The color is pure white throughout^ 
with the exception of the brownish red eyes, which now show 
through the skin, and a pair of brown, horny, curved hooks, 
attached to the tip of the abdomen, about equaling in length 
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the preceding segment. The arrangement of the wings, wing 
covers, legs, and antennae, and the position of the head, are well 
shown in the cut. Two white erect hairs are seen between the 
antennae, and another pair above and between the eyes. 

Several scattered slender spines appear upon the back of the 
protliorax. as well as an irregular transverse row upon each of 
the other segments of the thorax and abdomen. These hairs 
are especially long and strong at the tip of the abdomen, and a 
few likewise appear upon the tibio-femoral joints. The hairs, as 
well as the forceps-like claws at the tip of the body, already 
mentioned, doubtless serve to fix the pup^t skin in the earth when 
the beetle emerges. The spiracles are distinctly visible as small 
brown rings upon the back of each of the first eight abdominal 
segments, but upon the three remaining segments posterior to 
these they are not apparent. 

Imago (Plate XIV., Fig. 6).—The adult beetle is about one 
fifth of an inch in length by about half that in breadth, and 
a little widest posteriorly. Its head is nearly as wide as the 
thorax, smooth, or nearly so, with a large circular depression 
between the eyes, from which a narrow groove leads forward, di¬ 
viding between the antennae and enclosing between the branches 
of the fork an elevated ridge, which extends downward to the 
labrum. On either side of this, and in front of each antenna, 
the surface is minutely rugulose. There is also an angular de¬ 
pressed line just within each eye. The antennae are rather long,, 
extending backwards bevond the middle of the elvtra. The sec- 
ond and third joints are short and equal, and together about 
as long as the fourth. The remaining joints of the antennae are 
of nearly equal length. The first and second joints are nearly 
smooth, the remainder pubescent. The eyes are black, the head 
and first joint of the antennae are pale brown or green or 
brownish green, and the rest of the antennae, the labrum, and 
mouth parts brown. 

The thorax is not as wide as the elytra, and is strongly nar¬ 
rowed behind the middle, making the margin sinuate. The an¬ 
terior angles are rounded and the posterior obtuse. The sides 
of the thorax are narrowly expanded and recurved, leaving a 
gutter-like margin along the whole length. It is not margined 
behind. The disk is very slightly pubescent, and sparsely and 
faintly punctured, most distinctly posteriorly. A little behind 
the middle, upon each side of the median line, is a large conical 
fovea, but there is no median ridge or groove. A strong, erect 
hair occurs in front of the posterior angle, and another behind 
the anterior, and two or three short hairs follow the latter. 

The ehTra are coarsely and irregularly punctured, and spar¬ 
ingly pubescent, with short stiff hairs. The surface is diversified 
by four or five obscure and irregular ribs, of which the outer¬ 
most is largest, and forms a wTell-marked longitudinal ar^le. 
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This and the one next it unite anteriorly in a prominent hume¬ 
rus. The edge of the elytron is recurved like that of the thorax, 
forming a still deeper gutter just within the margin. 

The thorax and elytra are commonly brownish green or grassy 
green throughout, but the humeral angles are occasionally 
touched with brown, as is likewise the smooth scutellum. The 
sutural line is also sometimes brown. The epipleurse are green, 
and do not attain the tips of the elytra. The legs and under 
surface of the body are pubescent except the prosternum, which 
is smooth, or nearly so. The abdomen is sparsely punctured. 
The thighs are usually green, but the tibiae, the tarsi, and the 
sides of the metasternum are more or less deeply tinged with 
brown. 

Egg {PI. XV., Fig. 1).—The egg is of a dirty white color and 
very minute, .025 of an inch in length and .015 of an inch wide; 
narrower at one end than at the other, having in fact almost 
precisely the shape of a, hen’s egg. Under the microscope the sur¬ 
face is seen to be thickly dotted with minute hexagonal pits, 
about twenty in its entire length, and under a higher power the 
bottom of each of these pits exhibits still more minute depres¬ 
sions, seven or eight to each reticulation. 
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EXPLANATION OF PLATES. 

PLATE I. 

Fig. L Myrmica scabrinodis lobicornis, female; enlarged ten diameters. 
Fig. 2. Male of same species; enlarged nine and one fourth diameters. 

PLATE II. 

Fig. 1. Myrmica scabrinodis lobicornis, worker; enlarged eight and one half 
diameters. 

Fig. 2. Solenopsis debilis, worker; enlarged eighteen diameters. 
Fig. 3. Agonoderus pallipes, imago; enlarged four and one fourth diameters; 

its work in seed corn. 
Fig. 4. Aphodius granarius, imago; enlarged six and one half diameters. 
Fig. 5. Clivma impressifrons, imago; enlarged eight and one half diameters. 
Fig. 6. The Seed-corn Maggot, Anthomyia zece, larva, enlarged eleven 

diameters. 
Fig. 7. Puparium of same, enlarged ten and one half diameters. 

PLATE III. 

Fig. 1. The Seed-corn Maggot, Anthomyia zece, imago; enlarged eight and 
two thirds diameters. 

Fig. 2. Seed-corn injured by larva of the same. 
Fig. 3. The Black-headed Grass Maggot, Sciara sp., enlarged five diam¬ 

eters. 
Fig 4. Labrum of same, upper surface. 
Fig. 5. Labrum, lower surface. 
Fig. 6. Mandible. 
Fig. 7. Maxilla. 
Fig. 8. The Pale-striped Flea-beetle, Systena tceniata, imago; enlarged ten 

diameters. 

PLATE IV. 

Fig. 1. The Pale-striped Flea-beetle, Systena tceniata, larva; enlarged 
nineteen diameters. 

Fig. 2. Side view of same. 
Fig. 3. The Banded Ips, Ips fasciatus, larva; enlarged eight and one third 

diameters. 
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Fig. 4. Papa of same; enlarged1 nine diameters. 
Fig. 5. Imago of same; enlarged eight diameters. 

Fig. 6. Cardiophorus sp., larva, dorsal view; enlarged four diameters. 

PLATE V. 

Fig. 1. Drasterius elegans, imago; enlarged seven and one half diameters. 
Fig. 2. Larva of same; enlarged seven diameters. 

Fig. 3. Caudal segment of larva, more enlarged. 

Fig. 4. The Wheat Wireworm, Agriotes mancus, imago; enlarged seven 
diameters. 

Fig. 5. Larva of same, enlarged five diameters. 
Fig. 6. Side view of same. 

PLATE YI. 

Fig. 1. Agriotes pubescens, imago; enlarged six diameters. 

Fig. 2. Melanotus fissilis, imago; enlarged three and four fifths diameters. 
Fig. 3. Melanotus communis, imago; enlarged four diameters. 

Fig. 4. Side view of a middle segment of larva of same species, showing 
muscular impression, spiracle, etc. 

Fig. 5. Caudal segment of same, dorsal view; greatly enlarged. 

Fig. 6. The Corn Wireworm, Melanotus cribulosus, larva; enlarged four 
diameters. 

Fig. 7. Side view of a middle segment of same. 

Fig. 8. Caudal segment, dorsal view; greatly enlarged. 

PLATE VII. 

Fig. 1. The Corn Wireworm, Melanotus cribulosus, imago; enlarged four 
and a half diameters. 

Fig. 2. Asaphes decoloratus, imago; enlarged four and one fifth diameters. 

Fig. 3. Larva of same, dorsal view; enlarged three and three fourths 
diameters. 

Fig. 4. Caudal segment of same: more enlarged. 

Fig. 5. The Corn Root Aphis, Aphis maidiradids, oviparous female; en¬ 
larged fourteen diameters; a, hind tibia, showing sensoria. 

Fig. 6. Male of same species; enlarged twenty-five diameters; a, antenna. 

PLATE VIII. 

Fig. 1. The Corn Root Aphis, Aphis maidiradicis, wingless viviparous 
female; enlarged — diameters; a, apex of abdomen showing cornicles, 
tubercles, and cauda. 

Fig. 2. Antenna of same. 

Fig. 3. Pupa of same species; enlarged twenty-one diameters. 
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Fig. 4. Winged viviparous female of same species; enlarged sixteen 
diameters. 

Fig. 5. Antenna of same. 
Fig. 6. The Grass Root Louse, Schizoneura panicola, winged viviparous 

female; enlarged eighteen diameters; a, antenna. 

PLATE IX. 

Fig. 1. The Grass Root Louse, Schizoneura panicola, wingless viviparous 
female; enlarged twenty-nine diameters. 

Fig. 2. Trama erigeronensis; enlarged twenty diameters; a, antenna: b, 
beak; c, cauda. 

Fig. 3. Forda occidentalis; enlarged twenty-one diameters; a, antenna; b, 
beak; c, cauda. 

Fig. 4. Tychea brevicornis; enlarged twenty-two diameters; a, antenna; b, 
beak. 

Fig. 5. Geoica squamosa, wingless viviparous female; enlarged twenty- 
three diameters. 

Fig. 6. Structures of same; a, beak; b, antenna; c, tarsus. 

PLATE X. 

Fig. 1. Geoica squamosa, pupa; enlarged twenty-four diameters. 

Fig. 2. Winged viviparous female of same species, antenna. 

Fig. 3. Wing of same. 
Fig. 4. The Woolly Grass Root Louse, Rhizobius spicatus; enlarged twenty- 

six diameters; a, antenna; b, beak. 
Fig. 5. The Small Brown Ant, Lasius niger alienus, female; enlarged 

four and one half diameters. 
Fig. 6. The same, worker, enlarged eight and one fourth diameters. 

Fig. 7. The Corn Mealy Bug, Dactylopius sorgliiellus, adult female, 
dorsal view: enlarged twenty-nine diameters. 

Fig. 8. The same, ventral view. 

PLATE XI. 
* 

Fig. 1. The Small Brown Ant, Lasius niger alienus, male; enlarged eight 
and one fourth diameters. 

Fig. 2. Formica schaufussi, worker; enlarged eleven and one half diame¬ 
ters: a, portion of upper surface of abdomen greatly enlarged. 

PLATE XII. 

Fig. 1. Lachnosterna rugosa, male imago; enlarged two and one fifth 
diameters; a, last two ventral segments. 

Fig. 2. Larva of same; enlarged two and one half diameters. 
Fig. 3. Lachnosterna rugosa or hirticula, last abdominal segment of larva, 

seen from beneath; enlarged six diameters. 

—12 
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Fig. 4. Lachnosterna fusca, male imago; enlarged two diameters; a, last 
two ventral segments. 

Fig. 5. Lachnosterna inversa or fusca, last abdominal segment of larva, 
seen from beneath; enlarged six diameters. 

Fig. 6. Lachnosterna gibbosa, male imago; enlarged two diameters; a, last 
two ventral segments; b, spurs at tip of hind tibia. 

Fig. 7. Larva of same, last abdominal segment; seen from beneath; en¬ 
larged six diameters. 

Fig. 8. Cyclocephala immacnlata, last abdominal segment of larva, seen 
from beneath; enlarged six diameters. 

PLATE XIII. 

Fig 1. Cyclocephala immaculata, larva; enlarged three and one third diam¬ 
eters. 

Fig. 2. Imago of same; enlarged three diameters. 

Fig. 3. Prionus imbricornis, imago; natural size, 

ig. 4. Prionus laticollis, imago, natural size. 

Fig. 5. Prionus, larva; natural size. 

Fig. 6. Prionus, pupa; natural size. 

ig. 7. The Green June Beetle, Allorhina nitida; a, larva; b, pupa: c, male 
imago; all enlarged one and a half diameters; d, e, /, g, mandible, antenna, 
leg, and maxilla of larva; more enlarged. 

PLATE XIV. 

Fig. 1. The Southern Corn Root Worm, Diabrotica 12-punctata, imago: 
enlarged five and two thirds diameters. 

Fig. 2. Pupa of same, dorsal view; enlarged ten diameters. 
Fig. 3. Ventral view of pupa. 

Fig. 4. Larva of same, dorsal view; enlarged five diameters. 
Fig. 5. Side view of larva. 

Fig. 6. The Northern Corn Root Worm, Diabrotica longicornis, imago; 
enlarged ten diameters. 

Fig. 7. Corn root broken across to show larva of same within, 

ig. 8. Pupa of same; enlarged eight and a half diameters. 

PLATE XV. 

Fig. 1. The Northern Corn Root Worm, Diabrotica longicornis, egg; en¬ 
larged eighty diameters. 

Fig. 2. Larva of same; enlarged six diameters. 

Fig. 3. Head of larva, dorsal view; greatly enlarged. 
Fig. 4. Labrum and leg of larva. 

Fig. 5. Mandible of larva, seen at right angles to cutting edge. 
Fig. 6. The same, seen obliquely from side. 

Fig. 7. The same, seen directly from side. 

Fig. 8. Mouth parts of larva, seen from beneath. 
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NOTE. 

The following figures are from drawings made by Miss Lydia M. Hart: 
PL I: pi. II, fig. 1, 2, 4-7; pi. Ill, fig. 1, 8; pi. IV, fig. 3-5; pi. V, fig. 3, 4; 
pi. VI, fig. 1-3; pi. VII, fig. 2, 5, 6; pi. VIII and IX; pi. X, fig. 1-4, 6-8; 
pi. XI, fig. 2; pi. XII, fig. 1, 3-8: pi. XIV, fig. 1. The drawings for pi. 
IV, fig. 1, 2, 6; pi. V, fig. 1, 2, 5, 6; pi. VI. fig. 4-8; pi. VII, fig. 3, 4; pi. 
X,'fig. 5; pi. XI, tig. 1; pi. XII, fig. 2; pi. XIII, fig. 1, 2; and pi. XIV, 
fig. 2-5, were by Mr. M. Westergren ; and those for pi. XV, fig. 3-8, by 
Mr. H. Garman.. PI. II, fig. 3; pi. Ill, fig. 2; and pi. XIII, fig. 3, are 
from Dr. C. V. Riley; and pi. Ill, fig. 3-7; pi. XIII, fig. 4-7; pi. XIV, fig. 
6-8; and pi. XV, fig. 1, 2, are reprinted from previous reports of this office. 
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ERRATA. 

Page 10, line 21 from bottom, for two read several. 

Page 16, line 20, from bottom, for Anthomyia zece, Riley, read Phorbia fuscipes, Zett. 

Much additional information concerning this species has been lately published in 
Bulletin 78 of the Cornell University Experiment Station, Nov., 1891, p. 499. 

Page 25, line 15, for Packard read Peck. 

Page 121, line 3, for gibbos read gibbosa. 7 :> f 

Page 135, lines 20 and-^Ushou 1 d precede line 8 from bottom of page 134. 
Page 139, line 13 from bottom, for pruina read prunina. 

Page 141, line 15 from bottom, for glacilis read gracilis. 
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achyrantes, Myzus, 56. 
affinis, Lachnosterna, 140,142. 
Agonoderus comma, 13. 

pa’.l.pc^, o, 12. 
description, 14. 
food of, 13. 

Agriotes, 31, 32. 
mancus, 8, 29,36-39, 54. See under Wheat 

Wireworm. 
pubescens, 8, 39, 55. 

Agrypnus, 31. 
Alaus, 31. 
albifrons, Edema, X. 
Alice Thrush as enemy of Wireworms, 47. 
alienus, Lasius, 53, 62, 66, 71,78, 82, 85, 90, 107. 
Allorhina nitida, 54, 144. See under Green 

June Beetle. 
Amarantus, 33. 

as food of Pale-striped Flea-beetle, 22. 
hybridus infested by Corn Root Aphis, 

61. 
Ambrosia as food of Corn Root Aphis, 61. 

as food of Pale-striped Flea-beetle, 22. 
americanus, Ceanothus, 115. 

Melanotus, 32. 
anisoplhe. Metarrhizius. 47. 
Anthomyia zeae, 8, 16-19. See under Seed- 

corn Maggot, 
zeas, 17. 

Ants, 52, 53, 55, 59, 65, 77, 79, 89, 136. 
as enemies of White Grubs, 125. 
attendant on Forda occidentalis, 96. 

on Geoica squamosa. 99,100,101. 
on Grass Root Lou'-e, 90. 
on Sorghum Mealy Bug, 107. 
on Trama erigeronensis, 93. 

destruction of nests, as measure against 
Corn Root Aphis,75,78. 

food of, 84. 
injuries by, 8, 9-11. 
insects found in nests of, 100. 
relation to Corn Root Aphis, 66. 

to Grass Root Louse,89. 
White, note of injuries at State House, X. 

Aphididfe and Coccidee. 55-108. See under 
Plant Lice and Mealy Bugs. 

Aphis, Corn Root, 53,58-85. See under Corn 
Root Aphis. 

maidiradicis, 10,53,57,58-85,104. See under 
Corn Root Aphis. 

maidis,57. See under Corn Leaf Aphis. 
mali,57. 

food plants, 57. 
Aphodius, 14. 

granarius,8,14. 
description, 15. 

lutulentus, 14. 
Apple leaves as food of May Beetles,114,115. 

louse,57. 
food plants, 57. 

roots of, subject to attack by Prionus 
Grubs, 146. 

-trees, young, damaged by larva of 
Cecropia Moth.X. 

> Apples as food of adult Northern Corn Root 
Worm, 158. 

injured by adult Banded Ips,24. 
by large Flea-beetle,XI. 

Apricot leaves as food of adult Southern 
Corn Root Worm, 149. 

arcuata, Lachnosterna,139,142. 
Army Worm, X,4,58. 
Arsenic for Wireworms,49. 
Arsenical poisons for Agonoderus pallipes, 

13. 
solutions, effect on Seed-corn,49. 

for June Beetles, 119,132. 
Asaphes.32,47. 

decoloratus.9,30,45,55. 
description,45. 
life history, 45. 

Ash leaves as food of May Beetles,114,115, 
119. 

Mountain, leaves of, as food of May 
Beetles, 114. 

Ashes, wood, for Corn Root Aphis,76,77. 
Ashmead.W. H.,31. 
Athous,32. 
australis, CHratochloa,93. 
aveme, Siphonophora,56. 
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B 

Bacillus rufans, appearance of larvae in¬ 
fested by, 150. 
description, 151. 

mode of growth, 151. 
parasite of Southern Corn Boot 

Worm, 150. 
Bacterial disease of Corn roots,52. 

of White Grubs, 127. 
parasite of Southern Corn Root Worm, 

150. 
Badgers as enemies of White Grubs, 124. 
balia, Lachnosterna.140,143. 
Banded Ips,8,21,23-28. 

description, 26. 
feeding habits,24,25. 
life history, 25. 

Barley as breeding place of Chinch Bug, 
VIII. 

liable to injury by White Grubs, 114. 
by Wireworms,30. 

Barred Owl as enemy of White Grubs, 123. 
Basswood leaves as food of May Beetles, 114. 
Bean plant infested by adult Northern Corn 

Root Worm, 158. 
Beans as food of adult Southern Corn Root 

Worm, 149. 
of Pale-striped Flea-beetle,22. 

Bears as enemies of White Grubs,124. 
Beetle, Green June, 54,144. See under Green 

June Beetle. 
Small-striped Squash,156. 

Beetles, Click,30,39. 
Ground,74. 
injuries by, 8,12-15. 
June, 110. See under White Grubs. 
Long-horned,146. 
May, 110. See under White Grubs, 
popular description, 12. 
predaceous, 152. 

Beets as food of Pale-striped Beetle, 22. 
of White Grubs, 109,114. 
of Wireworms,30. 

bifoveolatum. Ophion,125. 
bipartita, Lachnosterna, 139,142. 
Birch leaves as food of May Beetles, 114,115. 
Birds,158. 

as enemies of Myrmicascabrinodislobi- 
cornis, 11. 

of White Grubs, 123. 
of Wire worms, 47. 

Bisulphide of carbon for Wireworms,50. 
Black Flea-beetle, VII. 

-headed Grass Maggot, 7,8,16,19. 
description,20. 
food habits, 19. 

mining flower bulbs, 19. 
Locust leaves as food of May Beetles, 114. 
Walnut leaves as food of May Beetles! 114. 

Blackberries injured by adult Banded Ips, 24. 
Blackberry leaves as food of Pale-striped 

Flea-beetle, 22. 

Blackbird, Crow, as enemy of White Grubs 
123,124. 

blanda, Systena, 23. 
Bluebird as enemy of White Grubs, 123. 
Blue-grass infested by Forda occidentalis, 

96. 
by Geoica squamosa,99,100. 
by Grass Root Louse,87,88,89. 
by Trama erigeronensis,93. 

leaves eaten by Lachnosterna beetles, 
115. 

root lice colonized upon, by Ants,89. 
Jay as enemy of White Grubs,123. 

Boardman, E. R., 19,157,159. 
Botrytis tenella, 136. 

infesting European White Grubs, 127, 
133. 

spores of, used for infection of White 
Grubs, 133,134,135. 

Box Elder leaves as food of May Beetles,114. 
Brassica nigra, infested by Corn Root 

Aphis, 61. 
brevicornis, Tychea,53,57,97,101. 
brevipes, Polymoechus,133. 
Broad-winged Hawk as enemy of White 

Grubs,123. 
Broom-corn,162. 

favorable to development of Northern 
Corn Root Worm, 156. 

infested by Corn Root Aphis,60,69. — 
Brown Thrush as enemy of White Grubs, 

123,124. 
Buckman, Benjamin, 19,24. 
Buckton.G. B.,56,10], 
Buckwheat to clear earth of Wireworms,50. 
Buprestidae,31. 
Burrill, T. J.,52,151,158. 
bursa-pastoris, Capselia, 96. 
Butternut, 129. 

leaves as food of May Beetles, 114. 

C 

Cabbage as food of adult Southern Corn 
Root Worm, 148. 

injured by Banded* Ips,25. 
by Wireworms,30. 

camurellus, Crambus,XI. 
canadense, Erigeron, 61. 

Solanum,148. 
Capselia bursa-pastoris infestedlby Forda 

occidentalis, 96. 
Carabid larvae as food of Lasius niger,84. 
Cardiophorus,8,28,29,31,32,34,54. 
Carnations injured by Wireworms,30. 
carnosa, Endeis, 101. 
Carrots injured by Wireworms,30. 
carym, Halesidota, X. 
Catbird as enemy of White Grubs, 123,124. 

adult Southern Corn Root! Worm eaten 
by, 152. 

Caterpillars as food of Lasius niger,84. 
Forest, defoliating Oakland Hickory, X. 
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Cauliflower as food of adult Southern Corn 
Root Worm, 148. 

Ceanothus amerieanus as food of Lachno- 
sterna rubiginosa,115. 

Cebrio,31. 
Cebrionini,31. 
Cecidomyia leguminicola,XL 
Cecropia Moth, larva, damaging young 

Apple-trees, X. 
Cerambycidae, 146. 
Ceratochloa australis infested by Schizo- 

neura venusta,93. 
Chsetocnema pulicaria, attack on young 

corn, VII. 
Chaitophorus flavus.70,72. 
Cha!colepidius,31. 
Chenopodium as food of Pale-striped Flea- 

beetle, 22. 
Chermesince,106. 
Cherry leaves as food of adult Southern 

Corn Root Worm, 149. 
as food of May Beetles,114. 

Chestnut leaves as food of May Beetles, 114, 
115,119. 

Chickens as enemies of White Grubs,124. 
Chinch Bug, 4,52,53,58. 

as food of Agonoderus pallipes,13. 
of Lasius niger,84. 

breeding places mostacceptable to,VIII. 
distribution of infection material for,X. 
field notes and correspondence concern¬ 

ing, YIII, IX. 
in 1890 and 1891.VII-X. 
noticeable feature of injury, YIII. 
outline of infested area, VII, VIII. 
relative damage to crops, VIII,IX. 
white fuDgus of, X, 127,136. 

spores used to infect White Grubs, 
136. 

Chlsenius tomentosus as enemy of May 
Beetles, 126. 

Chuck-will’s Widow as enemy of White 
Grubs, 123. 

Click Beetles, 30,39. 
as food of Birds, 47. 

Clivina impressifrons,8. 
description,15. 

Clover, 30,127. 
as food of Pale-striped Flea-beetle,22. 
in rotation as measure against White 

Grubs, 128. 
blossoms as food of adult Southern Corn 

Root Worm,148. 
as food of May Beetles. 115. 

infested by Geoica squamosa,99,100. 
by Sorghum Mealy Bug, 107. 

rarely damaged by White Grubs,114. 
Red, blossoms of, as food of adult North¬ 

ern Corn Root Worm,158,160,161. 
Seed Midge, XI. 

Coal-tar, 76. 
Coccidae, 106. 

and Aphididae, 55-108. 
Coccinellid larvae in nests of Ants, 100. 

-c 

Coccus sorghiellus, 106,107. 
Cockchafer Grub, 110. 
Cockchafers, 129, 130. See under White 

Grubs. 
Cockle-bur, 33. 

as food of Pale-striped Flea-beetle, 22. 
infested by Sorghum Mealy Bug, 107. 

Coleopterous larva infesting roots of Purs¬ 
lane, 157. 

comma, Agonoderus, 13. 
communis, Melanotus, 8,32,30,41,42,43,44,55. 
Composite, flowers of, as food of adult 

Northern Corn Root Worm, 158. 
Comstock, J. H., 36, 37. 
Comstock, J. H., and Slingerland, M. V., 34, 

35, 37. 39, 41, 45, 47, 48, 49. 
Cone-flower roots, pupae of Southern Corn 

Root Worms among, 148. 
congrua, Lachnosterna, 139,140,142. 
Copperas and chloride of lime solution for 

protecting Seed-corn, 49. 
Cordyceps, 47. 

melolonthae as parasite of White Grubs, 
126. 137. 

Corn Bill Bugs, 5. 
classification of injuries to, 7. 
indications of injury, 4,52. 
injuries to the roots, 52. 

synopsis of, 53. 
detailed discussion, 55-165. 

injuries to the seed in the earth, 7-51. 
synopsis of, 8. 

Leaf Aphis, 74. 
characters distinguishing from Corn 

Root Aphis, 82. 
disappearance in fall, 73. 
earliest appearance of, 70. 
relation to Corn Root Aphis, 69. 
transfer to roots of other plants, 74. 

Moth, 6. 
Mealy Bug, 53. See Sorghum Mealy 

Bug. 
number of insect species injuring, 3. 
Plant-lice, 52. See under Plant-lice. 
Root Aphis, 4,5,52,53,56,57,58-85. 

Ants attendant upon, 82-85. 
autumnal brood, food plants, 65. 
description, 80. 

characters distinguishing 
from Aphis maidis, 82. 

distribution. 58. 
economic procedure, 75-80. 

breaking up nests of Ants, 78. 
starvation experiments, 79. 
summary, 79. 

fertilizers and insecticides for,76. 
fungus disease, 74. 
injury to other plants than corn, 

60. 
life history, 62. 
migration to uninfested fields. 65, 
natural enemies, 74. 
number of generations, 63. 

of moults, 64. 
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Corn Root Aphis—Continued. 
rank as a Corn pest, 58. 
rate of multiplication. 64. 
relation to Ants, 66-68. 

to Corn Leaf Aphis, 69-74. 
transfer to leaf of Corn, 70. 

blight, 5, 52, 59. 
lice, 4,52,53,55,57. See under Plant- 

lice. 
Louse. See under Corn Root Aphis. 
Web-worms, 6. 
Worm, Northern, 34, 55, 146, 154-165. 

See under Northern Corn 
Root Worm. 

Southern, 55,146-154. See under 
Southern Corn Root Worm. 

Worms, 4,5,52,53,58. 
synopsis of injuries to roots, and order 

of discussion, 53. 
Wire worm, 9,21,42-44,55. 

description, 43. 
hibernation, 43. 
length of larval life, 43. 
relative abundance, 42. 

Worm, 5. 6, 25. 
corni. Schizoneura, 57,86,89. 
Cornus as food plant of Schizoneura corni, 

89. 
corrosa, Lachnosterna, 110,143. 
Corrosive sublimate for Wireworms, 49. 
Corymbites, 32. 
Corymbitlni, 31. 
Cosmos, petals of, as food of Southern Corn 

Root Worm, 148. 
Cotton-plant blossoms as food of adult 

Northern Corn Root Worm, 158. 
as food of adult Southern Corn Root 

Worm, 148. 
Crab-grass infested by Corn Root Aphis,61. 

by Woolly Grass Root Louse, 105. 
Crambus camurellus damaging lawns, XI. 
erassissima, Lachnosterna. 139, 142. 
crenulata, Lachnosterna, 116,140,144. 
cribulosus, Melanotus, 9,21,32,42. 
crispus, Rumex, 61, 74. 
Crow as enemy of White Grubs, 138. 

Blackbird as enemy of White Grubs, 123, 
124. 

as enemy of Wireworms, 48. 
crus-galli, Panicum, 100. 
Cryptohypnus, 32. 
Cucumber vines infested by Northern Corn 

Root Worm, 158. 
as food of adult Southern Corn Root 

Worm, 148,152. 
Cutworms, 4,6,50. 
Cyclocephala and Green June Beetle larvae 

contrasted, 144. 
and Lachnosterna, 109-144. See under 

White Grubs, 
description of larva, 138. 
life history, 121. 
immaculata, 54,110,113,121. 

food of larva, 115. 

Cyclocephala immaculata— Contiuued. 
leaves of trees rejected by adult,115, 

Cyperus strigosus infested by Southern 
Corn Root Worm, 148. 

D 

Dactylopius, 56,68,106. 
in nests of Ants, 100. 
sorghiellus, 53,106-108. See under Sor¬ 

ghum Mealy Bug. 
Dahlias injured by Wireworms, 30. 

petals of, as food of Southern Corn Root 
Worm, 148. 

debilis, Solenopsis, 8,9,53,66,99,100. 
decoloratus, Asaphes, 9,30,55, 
densa, Isaria, 127,133. 
Dexidae, 125. 
Diabrotica 12-punctata, 55, 146-154, 157. See 

under Southern Corn Root Worm, 
longicornis, 34, 55, 146, 148, 154-165. See 

under Northern Corn Root Worm. 
Dipterous parasites of Southern Corn Root 

Worm, 151. 
of White Grubs, 125. 

Diseases of European White Grubs, 127, See 
also under Bacterial and Fungus. 

Disonycha pennsylvanica injuring Apples, 
XI. 

Dock infested by Corn Root Aphis, 61,74. 
Dogwood as food of Schizoneura corni, 86,89. 

of Schizoneura panicola, 57. 
Dolopius, 31. 
Dor-bugs, 110. See under White Grubs. 
Drasterius, 31,34. 

elegans, 8,29,34,54. 
description. 35. 
injurious to Wheat, 34. 
places of hibernation, 35. 

dubia, Lachnosterna, 139,142. 
Ducks as enemies of White Grubs, 124. 
12-punctata, Diabrotica, 55,146,157. 

£ 

Earthworms, 163. , 
Edema albifrons and Halesidota albifrons 

defoliating Oak and Hickory, X. 
Eggs of Agonoderus pallipes, 13. 

of aphides, 57,89. 
of Apple Louse. 57. 
of Black-headed Grass Maggot, 19. 
of Corn Root Aphis, 60,62,63,64,65,66,67, 

68,72,73,74.75,79,84. 
'of Drasterius elegans, 36. 
of Geoica squamosa, 99,101. 
of Green June Beetle, 145. 
of Lachnosterna rugosa, 113. 
of Lasius niger and its var. alienus. 83,84. 
of Hbcusts as food of White Grubs, 114. 
of May Beetles, 109,110,113,115,118,119,121, 

122,127,128,129. 
of Myrmica scabrinodis lobicornis, 12. 
of Northern Corn Root Worm, 156,158, 

159,160,161,162. 
of Sorghum Mealy Bug, 107. 



Eggs— Continued. 
of Southern Corn Hoot Worm, 149,150. 
of Wire worms, 30. IElater, 31,32. 

Elateridae, 28-51. See under Wireworms. 
Elaterini, 31. 
elegans, Drasterius, 8,29,34,54. 
Elm leaves as food of May Beetles, 114,115, 

119. 
Endeis carnosa, 101. 
Engerling, 110. See under White Grubs. 
English Sparrow, 152. 

as enemy of White Grubs, 123. 
Entomophthora fresenii infesting Corn Root 

Aphis, 74. 
ephilida, Lachnosterna, 116,139,141. 
Eragrostis megastycha infested by Schiz- 

oneura venusta, 93. 
Erigeron canadense infested by Corn Root 

Aphis, 61. 
erigeronensis, Trama, 53,57,93. 
Eucneminae, 31, 
Evergreens infested by White Grubs, 109,114 

r 
?arinalis, Pyralis, X. 
fasciatus, Ips, 8,23. 
Fernald, C. H., 114. 
Fertilizers, 14,50,75,76,77,128.132,162. 

and insecticides for Corn Root Aphis, 76. I Fisher, A. K., 123. 
flssilis, Melanotus, 9,29,39,41,42,47. 
Fitch, Asa, 30,40,48,69. 
fiavus, Chaitophorus, 70,72. 

Lasius, 90. 
Fleabane infested by Corn Root Aphis, 61. 
Flea-beetle, Black, attack on young Corn, 

VII. 
injuring Apples, XI. 
Pale-striped, 8,21-23. See under Pale- 

striped Flea-beetle, 
fluviatilis, Scirpus. 148. 
Forda occidentalis, 53,57,95-97. 

description, 96. 
Forel, Augusts, 11. 
Forest Caterpillars defoliating Oak and 

Hickory, X. 
-trees infested by White Grubs, 109,114. 

roots of,subject to attack by Prionus 
Grubs, 146. 

Formica fusca, 53,66. 
gagates attendant on Forda occi- 
• dentalis, 96. 

on Geoica squamosa, 99,100. 
schaufussi, 53,66. 

attendant on Grass Root Louse, 90. IFormicidae. 10. 
Fowler’s solution for Wireworms, 49. 
Foxtail-grass as food of Corn Root Aphis, 

60. 
destroyed by White Grubs, 112. 

fraterna, Lachnosterna, 140,143. 
French, G. H.. 158. 
Fribourg & Hesse, 135. 

fresenii, Entomophthora, 74. 
Frogs as enemies of May Beetles, 126. 
Fruit-trees, young, infested by White 

Grubs, 109.114. 
fugax, Solenopsis, 9. 
Fungi as food of adult Northern Corn Root 

Worm, 158. 
as natural enemies of White Grubs, 126, 

127. 
Fungus disease of Corn Root Aphis, 74. 

parasites of White Grubs, 126,132. 
cultivation and dissemination of, 132, 

137. 
white, of Chinch Bug. X, 127,136. 

fusca, Formica, 53,66. 
gagates, Formica, 96, 99,100. 
Lachnosterna, 54, 113, 116,117,119,121,139, 

140,142. 

G 

gagates, Formica, 96,99,100. 
Gall insects, 56. 
Galusha, O- B.,158. 
Garman, H.,70,73,89,150, 152. 
Gas-lime,fertilization with, for Wireworms, 

50. 
Geoica, deccription, 101. 

squamosa, 53,57,98,105. 
chronological list showing dates of 

occurrence, attendant food plants, 
ants, etc., 99,100. 

description, 102. 
known forms. 101. 
life history, 101. 

germanica, Setaria, 61. 
Giard, A., 127,133. 
gibbosa, Lachnosterna, 54,113,116,117,119,124, 

138,139,140,141. 
glaberrima, Lachnosterna, 139,141. 
globuliferum, Sporotrichum, 127, 133,136,137, 

161. 
Glover, Townend, 22,123. 
Goldenrod blossoms as food of adult North¬ 

ern Corn Root Worm, 158,161. 
gracilis, Lachnosterna.140,141. 
Grain Louse, 56. 
granarius, Aphodius,8,14. 
grandis, Lachnosterna, 139,142. 
Grape-vine roots, subject to attack by Pri¬ 

onus Grubs, 146. 
Grass, Blue-, infested by Forda occiden¬ 

talis, 96. 
by Geoica squamosa, 99,100. 
by Grass Root Louse, 87,88,89. 
by Trama erigeronensis,93. 

leaves eaten by Lachnosterna Bee¬ 
tles, 115. 

Root Lice colonized upon, by Ants,89. 
Crab-, infested by Corn Root Aphis,61. 

by Woolly Grass Root Louse, 105. 
Foxtail-, as food of Corn Root Aphis,60. 

destroyed by White Grubs,112. 
Hungarian, infested by Corn Root Aphis, 

61. 



VI 

Grass—Continued. 
infested by Apple Louse,57. 

by Geoica squamosa, 99,100. 
by larva of Green June Beetle, 144. 
by Prionus Grubs, 146. 
by Schizoneura corni,89. 
by Sorghum Mealy Bug, 107. 
by Trama erigeronensis,93. 
by White Grubs,109,113. 

insect, damage to lawns, XI. 
June, infested by Sorghum Mealy Bug. 

107. 
Maggot, Black-headed, 7. 8, 16, 19. See 

under Black-headed Grass 
Maggot, 

description,20. 
Maggots, 4 
Panic, infested by Geoica squamosa, 100. 
Root Louse,53,57,85-93. 

characters distinguishing from 
Corn Root Aphis,85. 

description, 90. 
economic importance,85,90. 
life history, 88. 
place of hibernation.90. 
plants infested by,57,86-88. 
relations to Ants,89. 
Woolly, 53,104-106. 

description, 105. 
Timothy-, infested by Geoica squamosa, 

99,100. 
by Grass Root Louse,87,88. 
by Sorghum Mealy Bug, 107. 

Grasshoppers. 4,6,158. 
Great-horned Owl as enemy of White Grubs, 

123. 
Green June Beetle, 54,144. 

description of larva, 145. 
food habits, 144. 
larva contrasted with larvas of Lach- 

nosterna and Cyclocephala, 144. 
life history, 145. 

Gregarinse infesting adult Northern Corn 
Root Worm, 161. 

infesting adult Southern Corn Root 
Worm,161. 

Ground Beetles,74. 
Squirrels as enemies of White Grubs, 124. 

H 

Hackberry leaves as food of May Beetles, 
114. 

Halesidota caryas and Edema albifrons de¬ 
foliating Oak and Hickory, X. 

Hamilton, John,24. 
Harris, T. W.,39. 
Hart, C. A.,30,37,90,94,96,97,101,105,140. 
Hart,Lydia M.,171 
Hawk, Broad-winged, as enemy of White 

Grubs, 123. 
Red-shouldered, as enemy of White 

Grubs, 123. 
-tailed, as enemy of White Grubs, 123. 

Hawk —Continued. 
Sparrow, as enemy of White Grubs, 123, 

124. 
Hazel leaves as food of May Beetles, 114,115. 
Heartweed, 62. 
Helianthus blossoms as food of Northern 

Corn Root Worm, 158. 
leaves as food of Southern Corn Root 

worm, 148, 
Hemp to clear ground of White Grubs,112, 

113. 
Hermit Thrush as enemy of White Grubs,. 

121. 
Hickory, 129. 

defoliated by Edema albifrons and Hale¬ 
sidota caryse, X. 

leaves as food of May Beetles, 114,115. 
hirticula, Lachnosterna,54,113,115,116,117,119^ 

126,138,139,140,143. 
hirtiventris, Lachnosterna.139,140,141. 
Hop Louse,57. 

food plants, 57. 
Hops, injured by Wireworms, 30. 
Hormaphis, 101. 
Horn, G. H.,37.47,141. 
Horn-flv, report of presence in Illinois, XI • 
Hucke, P M., 129. 
humuli, Phorodon, 57. 
Hungarian-grass infested by Corn Root 

Aphis, 61. 
hybridus, Amarantus, 61. 
Hymenopterous parasite, 74. 

parasites of White Grubs, 124,134. 

I 

ilicis, Lachnosterna, 113,140,144. 
imbricornis, Prionus, 54,146. 
immaculata, Cyclocephala, 54,110,113,121. 
implicita, Lachnosterna, 121,140,143. 
impressifrons, Clivina, 8,15. 
inepta, Lachnosterna, 140,144. 
infaustus, Melanotus, 9.42. 
inornata, Tiphia, 124,125. 
Insecticides: arsenic, 49. 

arsenical poisons, 13,49,129,132. 
ashes, wood, 76,77. 
bisulphide of carbon, 50. 
coal-tar, 76. 
copperas, 49. 

and chloride of lime, 49. 
corrosive sublimate, 49. 
Fowler’s solution, 49. 
gas-lime, 50. 
kainit, 50,132. 
kerosene, 49,131. 

emulsion, 49,132. 
lime, 50,76,77. 

chloride of, 50. 
London purple, 13. 
muriate of potash, 50. 

and petroleum, 77. 
Paris green, 13,48,129,132. 

and flour, 15. 



VII 

Insecticides— Continued. 
petroleum, crude, 49. 

emulsion, 49. 
potash salts, 162. 
potassium cyanide, 49. 
salt. 49,50,76,77. 
strychnine, 49. 
sulphate of potash and petroleum, 77. 
superphosphates and petroleum, 77. 

tar, 49. 
turpentine, 49, 
and fertilizers for Corn Root Aphis,76,77. 

Insectivorous reptiles, 126. 
insperata, Lachnosterna, 139,142. 
interjectus. Lasius, 53,66,88,89,93,96. 
inversa, Lachnosterna, 54,113,115,116,117,119, 

138,139,142. 
Ips, Banded, 8,23-28. See under Banded Ips. 

fasciatus. 8,23-28. See under Banded Ips. 
Isaria densa infesting European White 

Grubs, 127. See under Botrytis 
tenella. 

leprosa, 133,135. 
spores of, infect White Grubs, 136. 

J 

Jay, Blue, as enemy of white Grubs, 123. 
Jumping Jacks, 30. 
June Beetle, Green, 54,144. See under Green 

June Beetle. 
June Beetles. 110. See under White Grubs. 

Grass iufested by Sorghum Mealy Bug, 
107. 

K 

Kainit, fertilization with, for White Grubs, 
132. 

for wireworms, 50. 
Kerosene film on tubs of water for destruc¬ 

tion of White Grubs, 131. 
for protecting Seed-corn against wire- 

worms, 49. 
emulsion for lawns infested with White 

Grubs, 132. 
for Wireworms, 49. 

King-bird as enemy of White Grubs, 123. 
knochii, Lachnosterna, 140,143. 
Koch. C. L., 94. 
Krassilstschik, J., 127. 

L. 
Lachnosterna affinis, 140,142. 

and Cyclocephala, 109-144. See under 
White Grubs, 

arcuata, 139,142. 
balia, 143. 
bipartita, 139,142. 
congrua, 139,140,142. 
corrosa, 140,143. 
crassisissima. 139,142. 
crenulata. 116,140.144. 
descript ion of larva, 138. 
dubia, 139,142. 

Lachnosterna— Continued. 

egg. 118. 
ephilida, 116,139,141. 
fraterna, 140,143. 
fusca, 54,113,116,117,119,121,139,140,142. 

date of transformation to pupa, 121. 
to imago, 121. 

description of larva, 138. 
food of adults, 115. 
length of larval life, 113. 
time of oviposition, 119. 

gibbosa, 54,113,116,117,138,139,140,141. 
date of transformation to imago, 121. 
description of larva, 139. 
parasitized by Pelecinus polytura- 

tor, 124. 
time of oviposition, 119. 

glaberrima, 139,141. 
gracilis, 140,141. 
grandis, 139,142. 
hirticula, 54,113,116,117,126,138,140,143. 

description of larva, 139. 
food of adult, 115. 
time of oviposition, 119. 

hir.tiventris, 139,141. 
ilicis, 113,140,144. 
imago, life history and habits, 115-119. 

ratio of males to females at lights, 117. 
implicata, 140,143. 

date of transformation to imago, 121. 
inepta, 140,144. 
insperata, 139,142. 
inversa, 54,113,116,117,139,142. 

date of pupal transformation, 120. 
description of larva, 138. 
food of adult, 115. 
length of larval life, 113. 
time of oviposition, 118. 

knochii. 140,143. 
lanceolata, 139,141. 
larvm contrasted with larva of Green 

June Beetle, 144. 
larval period, 119-121. 
limula, 140,143. 
list of Illinois species, 139. 
longitarsus, 139,141. 
marginalis, 140,143. 
micans, 139,142. 
nova, 140,143. 
prsetermissa, 139,141. 
prunina. 139,142. 
pupation and formation of beetle, 120. 
rubiginosa, food plant of adult, 115. 
rugosa, 54,111, 112,113,116,138,140,143. 

date of pupal transformation. 121. 
description of larva, 139. 
eggs of, 113. 

time of depositing, 119. 
tiistis, 113,116,117.140,144. 
villifrons, 140,143. 

Lamb’s-quarters as food of Pale-striped 
Flea-beetle, 22. 

lanceolata, Lachnosterna, 139,141. 
Larches infested by White Grubs, 109,114. 



VIII 

Lark, Meadow, as enemy of White Grubs, 
123. 

Lasius attendant on Geoica squamosa, 
99,100. 

burrows of, infested by Grass Root 
Louse, 87. 

flavus attendant on Grass Root Louse, 90. 
interjectus, 53,66. 

attendant on Forda occidentalis.96. 
on Grass Root Louse, 88,90. 
on Trama erigeronensis, 93. 

Grass Root Louse in nest of, 89. 
mixtus, attendant on Geoica squamosa, 

99,100. 
on Trama erigeronensis, 93. 

niger attendant on Forda occidentals, 96. 
on Geoica squamosa, 99,100. 
on Trama erigeronensis. 93. 

and its variety alienus, 53,78. 
attendant on Corn Root 

Aphis, 62,66,71,82-85. 
on Grass Root Louse,90. 
on Sorghum Mealy Bug, 

107. 
description, 85. 
differences between, 85. 
food of, 84. 
haunts, actions, and habits,83 
life history, 82. 

laticollis, Prionus, 54,146. 
Le Conte, J. L.. 41,42. 
leguminicola, Cecidomyia, XI. 
leprosa, Isaria, 133,135,136. 
Lettuce inju' ed by Wireworms, 30. 
Lime, fertilization with, for Wireworms, 50. 

for Corn Root Aphis, 76,77. 
chloride of, fertilization with, for Wire- 

worms, 50. 
limula, Lachnosterna, 140,143. 
Lintner, J. A., 17,25,123. 
Liquidambar leaves as food of May Beetles 

114. 
Lobelias injured by Wireworms, 30. 
lobicornis, Myrmica, 8,11,12,53,66. 
Locust, Black, leaves as food of May Beetles. 

114. 

Locustids feeding on adult Diabrotica,161. 
Locusts’ eggs as food of White Grubs, 114. 
Lombardy Poplar leaves as food of May 

Beetles, 114. 
London purple for Agonoderus pallipes,13. 
longicornis, Diabrotica.34,55,146,148,154. 
longitarsus, Lachnosterna, 139,141. 
Ludius, 32. 
Lugger, Otto, 148. 
lutulentus. Aphodius, 14. 

M 
Maggot, Black-headed Grass, 7,8,16,19-21. 

See under Black-headed Grass 
Maggot. 

Seed-corn, 8,16-19. See under Seed-corn 
Maggot. 

Maggots, injuries by, 8,16-19. 
maidiradicis. Aphis, 10,53,57,58,104. 

maidis, Aphis, 57. 
major, Plantago, 61. 
maii, Aphis, 57. 
Maliy, F. W., 64,135. 
mancus. Agriotes, 8,29,36.54. 
Mangel-wurzel Injured by Wireworms,30^ 
Maple leaves as food of May Beetles,114. 
marginalis, Lachnosterna. 140,143. 
Marten, John, 24,70,73,77,129,133,148. 
May Beetles, 110. See under White Grubs. 
Mayr, G. L., 9,10. 
Meadow Lark as enemy of White Grub, 123. 
Meal Moth infesting Potatoes, X. 
Mealy Bug, Corn, 53. See Sorghum Mealy 

Bug. 
Bugs, 53. 

and Plant-lice, 55-108. 
in nests of Ants, 100. 

megastycha, Eragrostis. 93. 
Melanactes, 31. 
Melanotus, 31,32,44. 

amerieanus, 32,41. 
communis, 8,32,39,41,42,43,44,55. 

dates of collecting, 39,40. 
description, 40. 
distribution, 39. 
life history, 39. 

cribulosus, 9,21,32,42-44,55. See under 
Corn Wire worm, 

fissilis, 9,29,39,41,42,47,55. 
life history, 41. 

infaustus, 9,42,55. 

Melolontha vulgaris, fungous infection of,13£. 
melolonthm, Cordyceps, 126,137. 
Melons as food of adult Southern Corn Root 

Worm, 148. 
Metarrhizius anisopliae, 47. 
micans, Lachnosterna, 139,142. 
Microphthalma nigra bred from dead bodies- 

of White Grubs, 125. 
Mites, 74,126. 
mixtus, Lasius, 93,99,100. 
Moles as enemies of White Grubs, 124. 
Moulds as food of adult Southern Corn Root 

Worm, 148. 
Mountain Ash leaves as food of May Beetles, 

114. 
Muriate of potash and petroleum for Corn 

Root Aphis, 77. 
fertilization with, for Wireworms, 

50. 
Muscardine, white. See Chinch Bug, white 

fungus. 
Muskmelon as food of Pale-striped Flea- 

beetle, 22. 
Mustard infested by Corn Root Aphis, 61. 

to clear earth of Wireworms, 50. 
Myrmica scabrinodis lobicornis, 8,53,66. 

common in food of Birds 11- 
description, 12. 
distribution, 11. 

Myrmicidee, 10. 
injuries by, 8,9. 

Myzus achyrantes, 56. 



IX 

N 

Nematoid Worms as parasites of adult 
Southern Corn Root Worm, 152. 

Nettle, Horse, as food of adult Southern 
Corn Root Worm, 148. 

niger alienus, Lasius, 53,62,66,71,78,82,85,90, 
107. 

Lasius. 53,62,66.82,85,90,93,96,99,100. 
nigra, Brassica, 61. 

Microphthalma. 125. 
nitida, Allorhina, 54,144. 
Northern Corn Root Worms, 34,55,146,148, 

151-165. 
characters distinguishing from Wire- 

worms and larvae of small Flies, 
155. 

dates at which beetle has been col- 
ected, 160. 

description, 162-165. 
distinguishing characters of larva, 

163. 
distribution, 157. 
food of beetle, 156,157,160. 
habits, 159. 
life history, 158. 
injuries, 154. 

indications of, 155. 
period of, 156. 
most noticeable, 156. 

natural enemies, 161. 
prevention and remedy, 162. 

■nova, Lachnosterna, 140,143. 

O 

Oak defolia'ed by Edema albifrons and 
Halesidota caryae, X. 

leaves as food of May Beetles, 114,115,119. 
Oats, 88,113,122. 

as food of adult Southern Corn Root 
Worm, 148. 

of Corn Root Aphis. 6',75.- 
damage to. by Chinch Bug, IX. 
infested by Geoica squamosa, 99,100. 
attacked by Wireworms, 30. 

occidentals, Forda, 53,57,95. 
Oestlund, O. W., 94. 
oleracea, Portu'aca, 61. 
Onions injured by Wireworms, 30. 
Ophion, 125. 

bifoveolatum as parasite of White Grubs, 
125. 

Osborn, Herbert, 86.135. 
Owl, Barred, as enemy of White Grubs, 123. 

Great-horned, as enemy of White Grubs, 
123. 

Screech, as enemy of White Grubs, 123. 
Oxalis stricta infested by Corn Root Aphis, 

61. 

P 
Packard, A. S., 25. 
Pale-striped Flea-beetle, 8,21-23. 

description, 22. 
food of, 22. 

pallipes, Agon'oderus, 8,12. 
Panic-grass infested by Geoica squamosa, 

100. 
panici, Rhizobius, 106. 

Tychea, 101. 
panicola, Schizoneura, 51,57,68,85. 
Panicum crus-galli infested by Geoica 

squamosa. 100. 
glabrum infested by Grass Root Louse, 

85. 
by Schizoneura venusta, 93. 

infested by Corn Root Aphis, 61. 
by Grass Root Louse, 88. 

proliferum infested by Woolly Grass 
Root Louse, 105. 

Parasites, hymenopterous, 74,134. 
Parasitic Bacteria, 150,151. 

Diptera, 125,151. 
Fungi, X, 47,74,119,122,126,127. 

destructive to White Grubs, 132,133, 
137. 

Insects as enemies of White Grubs, 124. 
Paris green for Agonoderus pallipes, 13. 

and flour for Aphodius granarius, 
15. 

for June Beetles, 129,132. 
for Wireworms, 48. 

Passerini, J., 93. 
Peach pits destroyed by Wireworms, 30. 
Pear leaves as food of May Beetles, 114. 

injured by adult Banded Ips, 24. 
Peck, C. H., 25. 
Pelecinus polyturator as parasite of W7hite 

Grubs, 124,131. 
Pemphiginm, 101,106. 
Pennsylvania, Disonycha, XI. 
Pergande, H., 85. 
Pergande, Theodore, 11. 
Perkins, G. H., 114,132. 
Petroleum and muriate of potash for Corn 

Root Aphis, 77. 
and sulphate of potash for Corn Root 

Aphis, 77. 
and superphosphates for Corn Root 

Aphis, 77. 
crude, for Wireworms, 49. 

emulsion for Wireworms, 49. 
Pettit, J., 37. 
Phallus as food of adult Northern;Corn Root 

Worm, 158. 
phaseoli, Tychea, 98,101. 
Phorodon humuli, 57. 

food plants, 57. 
Pigeon-grass, 33,80. 

as food of Corn Root Aphis, 61,62,67,75. 
Pigs as enemies of White Grubs, 124,128,132. 
Pigweed, 33. 

as food of Pale-striped Flea-beetle, 22. 
infested by Corn Root Aphis, 61. 

Pinks injured by Wireworms, 30. 
Plantago major infested by Corn Root 

Aphis, 61. 
Plantain as food of Pale-striped Flea-beetle, 

22. 



X 

Plantain— Con tinued. 
infested by Corn Root Aphis, 61. 

Plant-lice, 52. 
and Mealy Bugs, 55-108. 

points of distinction, 56. 
Ants associated with, 57. 
differences in life history, 56. 
fungus disease, 74. 
number of species infesting corn roots 

in Illinois, 57. 
key to species infesting corn roots, 57. 
rate of multiplication, 56,64. 

See under Corn Leaf Aphis and Corn 
Root Aphis. 

Plowing, late fall, as measure against Corn 
Root Aphis, 80. 

against Wireworms, 36,48. 
to destroy Ants in attendance on 

Corn Root Aphis, 79. 
Plum as food of Hop Plant Louse, 57. 

leaves as food of adult Southern Corn 
Root Worm, 149. 

of May Beetles, 114. 
pom, Rhizobius, 106. 
Poisons, arsenical, effect on Seed-corn, 49. 

for Agono'ierus pallipes, 13. 
for Wireworms, 48,49. 

See also under Insecticides. 
Pollen, 148,158,161. 
Polygonum as food of Corn Root Aphis, 60, 

61. 
infested by Grass Root Louse. 88. 

Polymoechus brevipes dusted with spores 
of Botrytis tenella, 133. 

polyturator, Pelecinus, 124,134. 
Poplar, Lombardy, leaves as food of May 

Beetles, 114. 
Portulaca destroyed by White Grubs, 112. 

oleracea as food of Corn Root Aphis, 61. 
Potash salts for Northern Corn Root Worm, 

162. 
Potassium cyanide for Wireworms, 49. 
Potatoes as food of Pale-striped Flea- 

beetle, 22. 
infested by W7heat Wireworm, 37. 

by White Grubs, 109,114. 
by Wireworms, 30. 

prastermissa, Lachnosterna, 139,141. 
Predaceous Insects, 125,126,152,161. 
Prionus Grubs, 146. 

economic procedure, 146. 
imbricornis, 54,146. 
laticollis, 54,146. 

proliferum, Panicum, 105. 
prunina, Lachnosterna, 139,142. 
pubescens, Agriotes, 8,55. 
pulicaria, Chaetocnema, VII. 
Pumpkins as food of adult Northern Corn 

Root Worm, 158. 
of adult Southern Corn Root Worm. 

148. 
Purslane, 33,62,74. 

as food of Corn Root Aphis, 61,65. 
of Pale-striped Flea-beetle, 22. 

Purslane—Co ntinued. 
destroyed by White Grubs. 112. 
infested by Solenopsis debilis, 10. 

by an unidentified larva, 157. 
Pyralis farinalis infesting potatoes, X. 

Raccoon as enemy of White Grubs, 124. 
radicola, Tychea, 94. 
Ragweed, 156. 

as food of Corn Root Aphis, 61. 
of Pale-striped Flea-beetle, 22. 
of Southern Corn Root Worm, 148. 

pollen as food of adult Northern Corn 
Root Worm, 158,161. 

of Southern Corn Root Worm, 158. 
Rape injured by Wireworms, 30. 

to clear earth of Wireworms, 50. 
Raspberries injured by adult Banded Ips. 24. 

leaves eaten by adult Southern Corn 
Root Worm, 149. 

by May Beetles, 115. 
Red Clover blossoms as food of adult North¬ 

ern Corn Root Worm, 158. 
-shouldered Hawk as enemy of White 

Grubs, 123. 
-tailed Hawk as enemy of White Grubs, 

123. 
Remedies and preventives for insect depre¬ 

dations: arsenic, 49. 
arsenical poisons, 13,49,129,132. 
ashes, wood,76,77. 
bisulphide of carbon, 50. 
clean fallow, 50. 
coal-tar, 76. 
collection and destruction, 128,129-131. 
copperas, 49 

and chloride of lime,49. 
corrosive sublimate, 49. 
cultivation of buckwheat,50. 

of mustard, 50. 
of rape,50. 

destruction of Ants’ nests, 75,78. 
fertilizers, 128. 

and insecticides,76,77. 
food lures, 48. 
Fowler’s solution, 49. 
gas-lime, 50. 
infection material, X, 133,134,135,136, 

137. 
jarring trees, 129. 
kainit,50,132. 
kerosene,49,131. 

emulsion, 49,132. 
late fall plowing,36,48,79,80. 

planting of corn, 48,75. 
light-traps, 129,131. 
lime,50,76,77. 

chloride of, 50. 
London purple, 13. 
muriate of potash, 50. 

and petroleum, 77. 
Paris green, 13,18. 

and flour, 15. 
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Remedies—Continued. 
pasturing of pigs, 128,129. 
petroleum, crude, 49. 

and fertilizers,??, 
emulsion, 49. 

potash salts, 162. 
potassium cyanide, 49. 
rotation of crops, 48, 50, 58, 75, 80, 109, 

127,128,152.162. 
salt,49,50,76,77. 
spraying, 129,132. 
starvation, 79. 
strychnine, 49. 
sulphate of potash, 132. 

and petroleum,77. 
superphosphates, 77. 

and petroleum,77. 
tar,49. 
turpentine, 49. 

Reptiles and Amphibians as enemies of 
White Grubs, 126. 

Rhizobiinse,101,106. 
Rhizobius.101,106. 

panici,106. 
poae,106. 
spicatus, 53,57,104-106. 

description, 105. 
Riley, C. V., 13,16,17,24.114,123,124,125,126,135, 

144,150,151,171. 
Robin as enemy of Wireworms,47. 

enemy of White Grubs, 123,124. 
Root Aphis,Corn,56,58-85. See under Corn 

Root Aphis, 
ght. of Coi n,5,52,59. 

-lice, Corn, 4, 52, 53, 55, 57. See under 
Plant-lice. 

Louse, Corn, 4, 5, 52, 58-85. See under 
Corn Root Aphis. 

Grass,53,57,85-93. See under Grass 
Root Louse. 

Woolly Grass,53,104-106. 
description,105. 

W ebworms, Corn, 6. 
Worm, Northern Corn,34,55,146,154-165. 

See under Northern Corn Root 
Worm. 

Southern Corn, 55,146-154. See under 
Southern Corn Root Worm. 

Worms, Corn. 4,5,52,53. 
rosae, Siphonophora,56. 
Roses, petals of, as food of adult Southern 

Corn Root Worm, 148. 
Rotation of crops for Corn Root Aphis, 58, 

75,80. 
for Cutworms, 50. 
for Northern Corn Root Worm, 162. 
for Southern Corn Root Worm, 152. 
lor White Grubs,50,109,127,128. 
for Wireworms,48,50. 

rubiginosa, Lachnosterna, 115. 
Rudbeckia roots, pupae of Southern Corn 

Root Worm found among,148. 
rufans, Bacillus, 150. 

-D 

rugosa, Lachnosterna, 54,111,112,113,116,119, 
121,138,139,140,143. 

Rumexcrispus infestedby CornRoot Aphis, 
61,74. 

Rye as breeding place of Chinch Bug, VIII. 
subject to injury by Wireworms,30. 

S 
Salt for Corn Root Aphis,76,77. 

for Wireworms,49,50. 
scabrinodis lobicornis, Myrmica, 8, 11, 12, 

53, 66. 
schaufussi, Formica, 53.66,90. 
Schizoneura corni, 57,86. 

plants infested by, 57,86,89. 
panicola,53,57,68,85-93. See under Grass 

Root Louse. 
venusta,93. 

plants on which it occurs, 93. 
Seiara, 8, 19-21. See under Black-headed 

Grass Maggot. 
Scirpus fluviatilis infested by Southern 

Corn Root Worm, 148. 
Screech Owi as enemy of White Grubs,123. 
Sedges infested by Southern Corn Root 

Worm, 148. 
Seed-corn Maggot,8,16-19. 

description, 17. 
distribution, 17. 
life history,17. 

Maggots,4,7. 
Serica vespertina dusted with spores of 

Botrytis tenella,133. 
Setaria as food of Corn Root Aphis, 60,61,62. 

destroyed by White Grubs. 112. 
germanica infested by Corn Root Aphis, 

61. 
glauca infested by Schizoneura venusta, 

93. 
infested by Grass Root Louse, 88,89. 
viridis infested by Schizoneura venusta, 

93. 
setariae, Tychea, 101. 
Shepherd’s Purse infested by Geoica squa¬ 

mosa. 99,100. 
Siphonophora avenae,56. 

rosae, 56. 
Six-legged larvae, injuries by, 8,21-51,55. 
Skunks as enemies of White Grubs. 121. 
Slingerland, M. V., 56. See Comstock, J. H„ 

and Slingerland. 
Small-striped Squash Beetle, 156, 
Smartweed. 62, 68, 80,156. 

as food of Corn Root Aphis,60,61,75,78. 
infested by Grass Root Louse,88,89. 
pollen as food of adult Northern Corn 

Root Worm, 158. 
Smith, J. B.. 42, 141. 
Solanum canadense as food of Southern 

Corn Root Worm, 148. 
Solenopsis debilis,8,9,53,66. 

attendant on Corn Root Aphis, 10. 
on Geoica squamosa, 99, 100. 

description, 10. 
distribution, 10. 
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Solenopsis debilis— Continued. 
injuries to strawberries, 9, 

fugax, 9. 
sorghiellus, Coccus, 106,107. 

Dactylopius, 53,106. 
Sorghum, 71,72,73,162. 

favorable to development of Northern 
Corn Root Worm, 156. 

infested by Corn Leaf Aphis, 70. 
by Corn Root Aphis, 60, 69. 
by Grass Root Louse, 87. 
by Sorghum Mealy Bug, 107, 

Louse, Yellow, 70, 72. 
Mealy Bug, 53,106-108. 

as a Grass Insect, 107. 
Ants attendant on, 107. 
dates of collection, 107. 
description, 107. 
methods of multiplication, 107. 
plants infested by, 107. 

pollen as food of adult Northern Corn 
Root Worm, 158. 

Sorrel infested by Corn Root Aphis, 61. 
Southern Corn Root Worm. 55,146-154,157. 

character of injury, 146-148. 
description, 152-154. 
food of adult, 148,152. 
injury to Sweet Corn, 148,152. 
life history, 149. 
natural enemies, 150-152. 
remedial measures, 152. 

Sparrow, English, as enemy of White 
Grubs, 123. 

Hawk as enemy of White Grubs, 123, 
124. 

spicatus, Rhizobius, 53, 57,104. 
Sporotrichum, 119. 

globuliferum, 127,161. 
spores of, infect White Grubs, 136. 

Spraying trees for destruction of May 
Beetles, 129,132. 

squamosa, Geoica, 53,57,98,105. 
Squash as food of adult Southern Corn Root 

Worm, 148,152. 
infested by Corn Root Aphis,61. 
pollen as food of adult Northern Corn 

Root Worm, 158. 
-vines infested by adult Northern Corn 

Root Worm, 158. 
Squirrels, Ground, as enemies of White 

Grubs, 124. 
Stalk-borer, 6. 
Strawberries infested by White Grubs, 109, 

114. 
injured by Solenopsis debilis, 9. 

by Wire worms, 30. 
Strawberry fields infested by larva of Green 

June Beetle, 144. 
leaves as food of Pale-striped Flea- 

beetle, 22. 
stricta, Oxalis, 61. 
strigosus, Cyperus, 148. 
strumarium, Xanthium, 107. 
Strychnine for Wireworms, 49. 

Sulphate of potash and petroleum for Corn 
Root Aphis, 77. 

Sunflowers as food of adult Southern.Corn 
Root Worms, 148. See Helianthus. 

Superphosphates for Corn Root Aphis, 77. 
and petroleum for Corn Root Aphis, 77. 

Sweet Corn injured by Banded Ips, 24. 
by Southern Corn Root Worm, 148, 

152. 
Gum Leaves as food of May Beetles, 114. 

Systena taeniata, 8. 21-23. See under Pale- 
striped Flea-beetle, 

var. blanda, 23. 

Tachinid parasite of Southern Corn Root 
Worm, 151. 

of White Grubs, 125. 
tasniata blanda, Systena, 28. 

Systena, 8, 21. 
Tar for protection against Wireworms, 49. 
Tea, New Jersey, as food of adult Laohno- 

sterna rubiginosa, 115. 
tenella, Botrytis, 127, 133,134. 
Terrill, J. S., 73,77, 
Thaxter, Roland, 47,75,135. 
Thistle blossoms as food of adult Northern 

Corn Root Worm, 158,160. 
Thomas, Cyrus, 24,85,94. 
Thrush, Alice, as enemy of Wireworms, 47. 

Brown,as enemy of White Grubs,123,124. 
of Wireworms, 47. 

Hermit, as enemy of White Grubs, 123. 
Wood, as enemy of White Grubs. 123. 

as enemy of Wireworms, 47. 
Timothy bulbs burrowed by Wireworms,30. 

infested by Geoica squamosa. 99. 100. 
by Grass Root Louse, 87, 88. 
by Sorghum Mealy Bug, 107. 

Tiphia mornata as enemy of White Grubs, 
124. 

description. 125. 
Toads as enemies of May Beetles, 126. 
tomentosus, Chlmnius,126. 
Townsend, C. H. T„ 145. 
Trama,94. 

erigeronensis, 53,57,93-95. 
description, 94. 
plants taken upon, with dates and 

situation,93. 
Traps, light-, for May Beetles,129,131. 
Treat, Mary, 126. 
tristis, Lachnosterna, 113,116,117,140,144. 
Turkeys as enemies of White Grubs, 124. 
Turnips infested by Wireworms, 30. 
Turpentine for protection against Wire- 

worms, 49. 
Tycliea, 94,101. 

brevicornis, 53,57,97,101. 
description, 97. 

panici,101. 
phaseoli,98,101. 
radicola,94. 
setariae.lOl. 
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venusta, Schizoneura, 93. 
Yer blanc.110. See under White Grubs. 
vespertina, Serica, 133. 
villifrons, Lachnosterna, 140,143. 
viridis, Setaria,93. 
Voorhees.E. B., 50. 
vulgaris, Melolontha,133. 

W 

Walles, A... 130. 
Walnut, Black, leaves of, as food of May 

Beetles, 114. 
Walsh,B.D.,17,24,64,114. 
Warren,B. H.,123. 
Weasels as enemies of White Grubs,124. 
Webster, F. M., 10,15,17,34,37,148,149,150,154, 

158. 
Weed, C. M., 61,70,89. 
Weevils, 6 
Westergren. M., 171. 
Wheat, 88. 

as food of Corn Root Aphis, 61,75. 
of larva of Green June Beetle, 144. 

as food of Wireworms,29. 
Corn Leaf Aphis, breeding on,74. 
infested by Schizoneura venusta,93. 

by Drasterius elegans, 34. 
by Wheat Wireworm.37. 

kernels as food of adult Southern Corn 
Root Worm, 149. 

liable to injury by White Grubs, 114. 
Spring, as breeding place of Chinch Bug, 

VIII. 
stalk infested by Southern Corn Root 

Worm, 148. 
Wireworm, 8,36-39,54. 

description,38. 
notes on life history, 37. 
relative abundance,37. 

White Ants.injuries at State House, X. 
fungus of Chinch Bug, X, 127, 136.1 
grub of Green June Beetle contrasted 

with larvae of Lachnosterna and Cy- 
clocephala,144. 

Grubs. 4,5,50,52,53,54,55,58,109-144. 
contagious diseases of, 133-137. 

White Grubs— Continued. 
description of, 137-139. 
eggs of,109,110,119. 
European, diseases of, 127. 

standard method against, 129. 
food of imagos,114,115. 

preferences of separate species, 
115. 

of larvae, 109,114. 
fluctuation of numbers, 109. 
injuries,111-115. 
life history and habits, 115-122. 
locust eggs as food of, 114. 
natural enemies, 122-127. 
number of species in Illinois, 110. 
preventive and remedial measures 

against, 127-132. 
general, 129. 
local, 127. 

species injurious to Corn in Illinois, 
113. 

Wilcox, E. V., 47, 123. 
Willow leaves as food of May Beetles,114. 
Wireworm, Corn, 9, 21, 42-44,55. See under 

Corn Wireworm. 
Wheat, 8,36-39,54. See under Wheat 

Wireworm. 
Wireworms,4,5,7,8,21,28-51,52,54, 58, 147,163. 

generic synopsis,31. 
natural enemies, 47. 
prevention and remedy,48. 

Woodpecker as enemy of White Grubs, 123. 
Wood Thrushas enemy of White Grubs.123. 
Woodworth,C. W.,161. 
Woolly Grass Root Louse,53,101-106. 

description, 105. 

X 

Xanthium strumarium infested by Sorghum 
Mealy Bug, 107. 

Y 

Yellow Sorghum Louse,70,72. 

Z 

zeas, Anthomyia.8,16. 
zeas, Anthomyia, 8,16. 

♦ 
















